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Art. I . — Accotmi qf tlte Recent Chemical Researches of AT. Z?eh- 
ZEUvs and his Pupils, in a Letter to Dr Brewster from 
a Correspondent in Stockholm. Continued from Vol IV. 
?•««•) 

1 Rjrperimmts of M. Rertielius upon the Alkaline Stdphurets^ 
and <yn the Conihinatims of Alkalies with Metallic Sukphurets. 

M • Bluzi r.iirs has communicated u> the Acadei^ of Sci- 
ences of Sioekholiii, a Memoit on the Alkaline Sulphurets, in 
which he has eudea^ourc’d to dcvelope the nature of these sub- 
stances, of ^Inch we o^^e the first detailed account to the labours 
of M. Berthollel. (Annalcs dc Chimicj tom. xkv .) Having 
discovered the prestjice of sulphuric acid in Hepar, M. Ber- 
tholiet nttributed its formation to the decomposition of water, 
Xlie hydrogen of ^^hich combining with another part of the sul- 
phur, gave rise to the sulphuretted hydrogen. M. Vauquehn, 
*who has more recently examined tliese combinations, concludes 
4irotn his exjieriments that it ^as probable, but not proved, that 
the sidphuric acid is Arcady formed before the additiqp of 
waler^ and that llic^epar is a mixture of sulphate of po- 
tash^ and of suljihur^of pitassiuni. In this casei the sulphur 
acidifies itself at tjfe expence of the potash. As the experiments 
of M. Vauquelin leave this question undecided, M* Gay LuJi" 
sac adduced new proofs in favour^of the opinion of that chemist/^ 
He observed, tliat v^hen potash or alcohol is treated ivith sul-, 
phur^ at teijnperature scarcely so great as red heat,Jt.fhsimj5 
the hyposulphite of potash, and not a sulphate; aiidjby coq-., 

• you VI, KO. n* J^NtTVRV A 
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mT* B erzelius wporr tlie jiikaliHe and on 

sideriiig the liypOsSulphite as formed bcjfore the addition of watcr^ 
the sidphaic ought to be so also. M. Bmdius observes, that 
this plitiioiuenon does not decide the question; fer at first, 
iSe potasb or alcohol is, in reality, a hydrate ofjpotadi ; the hy- 
jx^sulphite may form itself at the expence of the water, which 
ought to be replaced by the hyposulphurous acid ; and, be- 
sides, it appears, that at a lower temperature tlie alkalies ought 
to umte to a maximum of sulphur ; whenci* it foUows, that the 
combinations which sulphur forms with oxygen as well as hy- 
drogen, ought to be in their maximum of suiphuration* M. Ber- 
aelius has, therefore, sought more decisive proofs. He made 
a ciurent of dry hydrogen gas pass over sulphite of potash red* 
dewed in the fire, and collected tlie water which is formed by 
the reduction of the sulphate The weight of this w ater indi- 
cates, that the potasli was decoiiijjosed conjointly witli the sul- 
phuric acid ; and he obtains a sulphuret of potassium of a fine- 
cinnabar red colour. By substituting sulphuretted hydrogen 
gas, or the vapours of tlie sulphuret of carbon in place of hydro- 
gen gas, the sulphate of jxitasli is dcK;omjx)sed still more easily, 
and gives sulpliurets more rich in sulphur. All these sul])lni* 
rets dissolve in water, and their solutions are not disturbed by 
the muriate of barytes,^a decisive proof, that the water contri- 
butes nothing to the formation of the sulphuric acid, and, cou- 
csequently, that M. Vauquel}n''s idea, that this acid is formed by 
the reduction of a certain quantity of potash is perfectly correct. 
M. Berzelius has proved by experiment, that, on this occasion, 
three-fourths of the potash are reduced to form the sulphuric 
acid, which combines with the one-fourth which is not decom* 
posed. T7ie ordinary Hepar ma^ then he considered as a vmx-^ 
hire of Oit£ ATOH of sulphate of potajh, teith THftKX atoms 
stdphutet qf^ptdassiuin. % 

M. next eacamities the diffe^nt^iroponkms in which 

the sulphur knd the potastaum may unite ; ax^ he finds that there 
s0i Seven different degrees. The sulphurets of potassiixm are 
^«,i^btfiined in the Mlowing manner. 

1. 7*h€ Prohsu^hseret'^Pokissitm KS’, composed of 4me atom 
*,of potassicmi and two atoms of sulphur, by the reduetioo of suU 
phate^ pota^ by means of carbon or hydrogeti. Ilk Bemdttta 
•' sbew^ that this suljhuret basnot the ccnnbusdtnlity wbkhto 
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su|^posed, And tibat it is not this sulphuret of pmsaiam only, 
whidi refiiders the pyrophorus of Homberg so extremely com^ 
buetible. 

% KS^, (M. Berzelius found, that it would be too mtidt th 
make a nomenclature for these difiierent sulphurcts,) is obtained ' 
when sulphur is exposed, with an excess of carbonate of potash, 
to incandescence in vessels closed against the entrance of air. 

Sf KS®, When the mixture of sulphur with carbonate of po- 
tadi in excess is exposed to a red cherry heat, till it disengages 
carbonic acid, or when carbonate^t^ potash is decomposed by 
hre, by means of a current i f the vapours of sulphurct of car- 
bon^ 

4. KS^. When the sulphate of potash is reduced by means of 
sulphuretted hydrogen gas, the sulphur is remarkable for its 
transparency, and by its wine-red colour, bordering a little up- 
on yellow. A part of the sulphur of the sulphuretted hydro* 
gen is set at liberty during tlie operation, and is deposited with 
the water in the cold part of the apparatus. 

5. KS®, By the reduction of the sulphate of potash by means 
of the vapours of sulphuret of carbon ; or when sul^^i^retted 
hydrogen gas is passed over the ordinary Jicpar^ till the sulphate 
of potash which it contains, is decomposed. 

6. KS®, When sulphur is added in excess to the preceding, 
and the mixture is heated in a current of sulphuretted hydrogen ^ 
till it yields no more sulphur. 

7* KS^®, Is the saturat'xl combination of sulphur which con- 
stitutes the ordinary heitavy when it is prepared by adding to it 
sulphur in excess. 

With respect to KS’, KS®, M. Berzelius has doubts of their 
^steiioe, not because tha rctiult of the experiment which 3 rields ' 
them is doubtful, but b^use these odd numbers are not^yet 
known in any other v^ganic combinations. They may, besides, 
be very likely nothi]^ more than hxed and datelmibate combi* 
T3a9i&om of two othcr^lphurets of potassium ; for this evidently 
takes place with the sulphuret of magnetic ir<m, whether native 
or produced artificially, lu this last substance the iron is, ac- 
oondhng the experiments of Stromeyar, combined with IJth,, 

9$ miidhi iRl^ur as in the true protosulpburct of iron,* and, <x>iiak 
sfcptenfly, is as 7. to 6. ^ 
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M. Berzelius thinks ak»» that the inaadmunt ei sul^utation 
of potassium is not well deta*minedl> And 
babij, be the true protosuiphuret ; but the Vxpenm^s mKh 
he has yet made on this point only give vague results. He hils 
oftettj for example, prcxluced a Jiepa^^ 6i a more livdy Cf^dur 
than the ordinary kind, and which dissolves in water, leaving a 
remdue of sulphur in powder. But when M. Ber^lius melted 
the hepar with a great excess of sulphur at a gentle beat, and 
left it afterwards to cool so slowly, that the sulphur could Sepa- 
rate from the hepar by means of its inferior speddc gravity, the 
superior stratum was only pure sulphur, and die hderiior one 
dissolved in water without a reridue. A solution of JCS^ ® in 
water, which a as made to boil wifti sulphur, dissolved a little ^of 
it ; but the sulphur precipitates itself by cooling. A solution 
of KS* ® in alcohol, dissolves by digestion much of the sulphur, 
a part of which separates in cooling ; but it k difficult from 
this, to distinguish between a solution of sulphur in alcoliol, and 
an affinity of potassium for a new dose of sulphur, aided by 
the presence of alcohol. 

M. Berzelius is of opinion, that in every caise we may consi- 
der the sulphurets of pota6^ium which contain 2, 4, 6, 8 and 10 
atoms v£ sulphur, as well establislied. It is evident, that die 
sulphur is found in the very simple ratio of 1, 2, 3, 4 and S. 

M. Berzelius next examii^es tlie preparation of hepAr in the 
humid way. Having melted the hydrate of potash with a 
gentle h^at, he added to it small portions of sulphur, Which dis- 
ijBoIved with stremg effervescence, and produced a floeculent 
ter which swam upon the melted sulphur. Tbe cfFencscetice 
arose from tbe disengagement of the vapours of water. The 
flocculent matteir separated from*^(he |Bul|Aure^ Was the hyjv,'* 
sulfllte potash. When the potash employed was in excess, 
>^ie sulphi^ assumed in cooling, the pa3^ odour cin- 

WW- is.the cohnur of the protosiuphum of pofasrium ; 
and this experiment proves, that it is the ^tash, mid not the 
water, wfaieh was decomposed by the sulphur ; for bad it been 
^ otherwise, it would hare forc^ed a cdouricas hyditCM^jdia^ of 
potash. Wltatever excess wA takeof potaid), it doas bbt i6ile!h| at 
this temperature either the sulphurous or the su}{^|irjw ; 
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pr^^Mu^ in a V>lution, tiis/te is only a 
^1^1^ dqpM wntA cun be observed between the maximum and 
minimum ; and it is this which fnrms, when a hydro-sulphate of 
potash is expose 4 fm* a iiaiBciently long dme, till its hy<bogen is 
oxidated. It is, thinWore, KS^. The nepax, which is fomied 
by a complete saturation of a lixivium of caustic potash, which 
is boiled with sulphur, contiuns three-fourths of potash, convert- 
ed into KS^^, or into a sulphuretted hydro-sulphuret of potash 
corr^ponding to it, and one-fourth of potash combined with a 
quantity qf hypCMsulphuiPUS acid| which contains three dimes as 
much oXygcn as itself A\Tien potash is added to it, the state 
oir neutrality of the hypo- sulphite changes first, and afterwards, 
by new additions, that of the sulphureUed hydro-sulphuret. 

Atnonj^ *he sulphurets of other alkaline bases, M. Berzelius 
has Examined only those of Calcium. The protosulphuret of 
this metal is formed, by passing a current of sulphuretted hy- 
drogen gas over pure lime in a porcelain tube, in a state of in- 
candescence» It forms water and sulphuret of calcium, of a 
light rose colour. It contains no trace of sulphuric ayid. The 
sulphuret is not altered by pure water even when boKl^. M. 
Berzelius has preserved it under water in flasks, fuU and well 
corked, during whole months without suflering any alteration. 
^ small portion of this sulphuret is soluble in water. This so- 
lution, when evai>orated in ramoy yields a wluie crystalline mass^ 
which, >^cn heated^ with the exclusion of air, yields its water 
- (ft crystallization, and becomes sulphuret of calcium. This sub, 
phuret has then a great analc^ with the cyanurets, and the sul- 
j^io-cyanurets of alkaline radicals which aj^ajf soluble in watqr ; 
^whence M. Berzelius coocluiies, that (his may probably be the 
casewith the sulphurets the same radicals. Ibe prdtosuli^uret 
is the only sulphuret ^calcium which can be obtained in ^ediy 
way. In the humid Vay we can olrtain two otherjio|^t^nm,one of 
which is CnS^j es/lmined a long time ago by Bu^lz and !Bem- 
hardji, ^ more recently by Mr Herschel ; and the other, the 
^pC^tdphuret CoS' ®, which is obtamed pure by digesting (he 
with water and si^phur in excess. 

,| I 1 ,., i>. , A , U , .-.‘-Hi — 

• 4-SKSi'>. * 


6 M. Berziclius upm ike Jlkc&m cm 

The nature of the oclutions of 1^i(«ilpWets he explaitr 
ed in two ways. They either form hy^x>-kdplmr^8 ef 
cd bases, or, as has already been said, the su^hnrets my dii^ 
solve without alteration. This questio8l^eannot yet bo rOsolveS; 
and the phenomena are equally e^cplical^ ilpon both hypotheses. 
But in the case of the sulphurets oxidating when they dissdve, 
it follows, that hydrogen ought to form with sulphur as many 
acid combinations as there are degrees of sulphuratton of potas- 
sium soluble in water ; that is, we ought to have at least five 
hydro-sulphuiic aads, whose oombinationB with salifiable buses it 
would be difficult to distinguish byany notq^cliaturc atOrice scieiv 
tific and harmonious. It is true, that these sulphui^ts of hydro- 
gen cannot be all obtaii^d in an insulated slate ; but this pr«)ves 
nothing eitlier one way or another. For M. Berzelius oliscrves, 
that the hypo-sulphurous acid cannot he obtained in an insulat- 
ed state ; and yet the hypo-sulphites are not less real ; on the 
other hand, sulphuretted hydrocyanic add exists in an insulated 
state, though it decomposes in contact with potash. 

The sulj^uret of potassium has a very great tendency to form 
double sulphurets with a number of substances, particularly 
electro-negative ones. It is owing to this tendency that the 
alkaline sulphurets exercise such a dissolving power over a great 
number of metallic substances; for from KS* to the 


'jnetals appropriate at a high temperature the excess of sulphur, 
and reduce the different sulphurets of pol&sium to the state of 


imoto^lphuret 

' The proto-sulphuret of potassium combing with tlic sulphli- 


ret of hydrogen in the proportion of one atom of the former to- 


two of the latter = KS^ + 58 This Vioubic sulphuret is 

obtain^ hy pamng a current of suljj^retted hydrogen gas 
ov^ the carb^te of jmtash, at a heat, till the gas 

which issue^ fitnn the apparatus oohtainWVat^ and caibonic 
add gas* It h Rightly yellow, an^ery crjtjgtalHne, having the 
appearance of a melted salt Dt^lvcd in water, it ianm what 
called neuttal jM^drom^icUc of potash, (ibonMderittg the 
^P>1ution of the protosulptiurli of potasmum as a sutMlydro- 
Nulphate). . Sulphui^, as well as all the mdtallie suljAmets, erfii- 
We ii^Kustic potash, drive away from it the sulpl^Jtwttlk} fay- 
^ogstft,* aijd combine with the $u}|^uret o{ potasdnot 'Tbroe 
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tatoma pf ibrtt aloms of tbe metallic i^lphurets m 

ai^ to appai^ entirely the two atoms of sul. 

hydrpi^) together with one atom of proto^]|)hurel 
of |H)iaantfm* These tlecompositions are made eveh in th^ 
hut^ way. The spljAuret of arsenic pulverisoii, 

drives ofT at an ordinary temperature the sulphuretted hydro* 
gen gas from a solution of neutral and slightly concentrated 
hycfroaiilfihate of potasli, with the same force as if a liquid acid 
had been added to it. 

The proto^sulphuret of potassium ocrnibines equally with two 
atoms o£ the sulphuret of carbon = Kb* -f S CS* ; but wh«i 
this combination b prepared in the dry way, it decomposes 
when dissolved in water ; the carbon separates from it entirely, 
and the solution contains only KS®. The proto*sulphuret of 
jpotassiuhi dissolves the sulphuret of carbon in the humid way 
without separating from it the carbon. 

jBesidcs diese tx^o double sulphurets, M. Berzelius has exa* 
mined the action of the alkalis and llicir sulphurets on the sul- 
phurcts of Arsenic, Molybdeiia, Chrome, Tungsten, Titanium, 
Tantalitim, Antimony, Gold, Platma and Rhodium. Ijfoere are 
four methods of dissolving the metallic sulphurets in an alka- 
line menstruum. 1. To dissolve the metallic sulphuret in a 
soluticm of the protosulphuret of potasrium, or of the double 
aulji^uret of potassium and hydrogen, (hydrosulphate of pot- 
ash). 2 To dissolve the oxide of the metoi by the double sul- 
phurct of hydrogen and jiotassium. 3. To dissolve the metal- 
•lie sulphuret by caustic potash ; and, 4. To melt togeilier thefe 
tnelaltic sulphuret and the carbonate of potash, and afterwards 
to dissolve tlie melted mass in water. The general resuU.<f all 
^ihesc wa)rs of dissolution is, tlmt it forms a combination of suL 
pimret of potaarium ^Itli tlie other metallic sulphurett whMi b 
added* In the first j^tkod, this combination b made directly, 
or when wo empl^ the hydtm^lphate, the sulphmeited hydro, 
gen is disengagedHby the other suljrfiuret, which replaces it, in 
the sul^utet of potassium. In the second, the swlplmretted ^ 
hydrogen reduces Uie metallic s>xide to the state of ti^ulphuret, 
an^ the sul|iHurct thus produoed combines witli the sulphurej,» 
of pQbwmn* In tlie tliird, a part of the metal is oxMated at 

theexpenceof the poUsh, (or the W4itQr») and tlio metaflk oxide . 

• S 
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cctfnbineiir with a portion of the potadb. T)i^ potnsaium (or the 
hydrogen) reduced uxutes with the sulphur, abandcmed by 
oxidated part of the nieta], and die sulphuj:et potaadman dius 
phiduced, coSnbinefi with the undeoompofled metallic sulfrfiur^^ 
When m aioid i$ poured into it, the potasaiuni is reo«i<kted at 
the expeuce of the metallic oxide, to which it restores the suit 
phur, and the metallic sulphuret is wholly precipitated as if it 
had been dissolved without decomposition. I’Jie fourtli method 
gives the scune result as the third, with this difierence only, that 
the nietal is commonly brought to a liigher degree of oxidation, 
from which there arise some slight mcxiifications of the ^eno- 
mena We may also add to these a fifth method, that is, when 
a metallic sulphuret is dissolved in a solution of carbonate of 
potash, or of soda. Tlie carbonates, hiiwever, dissolve only a 
little of the metallic sulphurets, they are not dt'coinpotied, and 
the solution appears to be made like that of a salt in i^ater. Of 
all these metallic sulphuret^, that of antimony presentb the most 
important results, both from the apparent exception which tliey 
make to rules, and from the use Minch has so long been made 
of the preparations of this sulphuret. Water separates the 
greatest part of the sulphuret of antimony from its combination 
vrith the sulphuret of jmtassmm, exactly as it does the same 
from combinations of the oxide of antimony witli acids* Warm 
V^ater, however, separates less of it than cold water. The 
mes mineral is nothing else than sulphurc:i of antimony 
rated in the humid way from the sulphuret of potassium, either 
by the codling of tlie liquid, or by the addition of water to a 
ccUicentrated solution. The sulphur auraium of druggists h a ^ 
sulphuret of antimony profxirtional to the antimonious arid. 
The {nroducticNu of this sulphuret, as wcj as of the sulphuretted 
hydttigen gas, when tve pour an acid inUk the liquid from whidi 
the Kermes ^ been precipitated, arises ^92 a gmit oomplioa- 
tion in the action of the potasli upon the sulphuret of antimony 
It forms two annbinatioDs of oxide of ahtimony gud pot 
ash, and the other of oxide of antimony and sulphu|V*t xA antU 
ntony, (Crocus ^hich remain updissidved when 

<V^ater is added. warm liquid oxidates quickly at the ^ 
pence of the air, and the sulphuret of potassium, aL 

/ ready Jiy the water of a pfu?t d’ its sulphuret of antimony, h de* 
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imposed, $0 that it forms potash and a siilpluir^^t 0t pdtasaium 
with mora s^phur- When an acid is ponred into it^ this last 
cht^efts tins potassium into potash. The excess of sulphur in 
this la^ substance conibines with the antimony, and the potaft. 
siunif which con no longer oxidate itself at the expence of the 
oxide of antimony which remains undissoived, decomposes the 
water^ and gives birth to the sulphuretted hydrogen. The 
quantity hf svdphur auraium is greater, when the Kermes is pre- 
pared by the fusion of sulphuret of antimony with carbonate of 
potash ; for, on this occasion., it is formeil of the antimonite <)f 
potash, and a part of the antimony is reduced to the metallic 
atate. 


% AccquM of M, Rerzelimi's recent E.tper imenU on iJie Com-. 
posiU(yn office Oxides of Plathmm and Gold. 

a. Oxides of Platinum. 

Dr Thomson, who has undertaken to eorrei-t analyses which 
have been nuulc with the utmost care by other chemists, and 
who assures us, not witliout oslentatiun, that he has ^nd the 
true results, at die same time that he commits serious mistakes 
whenever he dties not follow in the track of a skilful predecessor, 
has, in the fifth edition of his System of Chemistry, (voL i. p.501.) 
recocted the analyses of the oxidos of platinum made by M. Ber 
zeliiis, and substi^ptixl in place of tliein the analyses of a 
pretended protoxide by Mr C'ooper, ]VI. Berzelius having dis- 
'•covered the proto^muriate or proto-rhloride of platinum, he de* 
composed it by heat, and determined the quantity of metallic 
platinum which remained, The proto-muriate is decomposed 
* by tbe i:austic alkalis, | wduA take up the muriatic acid, and 
leave a black oxide, soluble in alkalis and acids, with a g;(een- 
iah or rather blacky c<4oun M. Berzelius deduces in an incon- 
trovertible manne^be composition of this oxide# Irom that of 
the piotONmuriaiK Ho afterwards decomposed the ordinary 
miuiate a£<iffeti with metallic mercury, and found that the 
combined in it with t^vo times as much oxygen as in 
the prot-oxide. Mr Coopcr,j who found these method o^Vc- 
<«onoi4C a solution of muriate of platinum witli 

nitrate of mwury, and heats the precipitate thus otjtamed at 
temperature necessary to sublime the calomel, forms 
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nearly foar-fi^s of it. The black jpowder which reaidins^ Mr 
Cooper declares to be the tr^ prot^ide, which coc^aios 
hundreds ci its weight of oxigen; and what is y^y re* 
xtlarkable» which dissolves in the muriatic actd^ and gives the 
same mtniate as is found in the nitro^niariatic solirtion of pla- 
tinum Dr Thomson adopts the accuracy of the results 
of Mr Cooper^ and with regard to the peroxide, he reasons in 
the fallowing manner ; Mr E. Davy, says be, has fbund, tliat 
100 parts of potassium combine with 11.86 of oxygen ; and M. 
Berzelius has found that I6.4j)4i parts of oxigen combine wkh 
thiB same quantity of the metal, llie mean of these two ana- 
lyses is 14177, which is not very remote from 18.269, which 
would be the quantity of oxigen necessary, in order that the 
oxygen of the per-oxide should be three times that of the prot- 
oxide.’’ From this Dr Thomson sagaciously concludes, that 
the per-oxide of platinum is a trit-oxide. 

M. Berzelius has shewn, that the precipitate obtained by Mr 
Cooper is a mixture, or perliaps also a combination of f)er-oxide 
of platinum with the proto-muriate of mercury, from whidi the 
muriatic acid may extract the per-oxide. By the heat necessary 
for the sublimation of the proto-muriate of* mercury, the oxide 
of platinum is decomposed, and the progress of this decom- 
position ought to vary both Avith the temperature employed for 
the sublimation of the calomel, and with the time during which 
the oxide is exposed to this high temperature. M. Berzelius 
has made a new analysis of the per-oxide of platinum, which 
coincides perfectly with the niunbers which he has given in his 
Chemical Tables. He placed the double muriate of platinum 
and potash in a small bail, blown in the middle of a piece of 
barometo* tube, and he afterw ards passld a current of dry hy- ^ 
drogen gas along the tulw, heating Uie ball siigbily with a 
lamp. The ^It, which does not contain was decompos- 

ed ; the hydre^n gas was converted into"^uriatic acid gas, 
and when the muriatic add was driven off in this way; he weir- 
ed the residue, winch contained muriate of potasn jhvdji|petalllc 
platinum. The loss was due* to the oxy ^muriatic gas orTfic 
X/hlorine of modem chemists. The muriate of potash wa^ sefim- 




^ : Ojides Platmum and ^ 11 

rated from die metal by water> and the platinum Weighed. A 
btodred parts oi this double salt gave • 

Oxyinuriatic gas, or chlorine, - - 29,2 

Flatlnuin, .... 40.0' 

Muriate of potash, . - - - 80.8 

100,0 

The muriatic acid, abandoned by the oxide of platinum, 
makes twice the quantity of tlie same acid in the muriate of po- 
tash rentaining; consequently the double salt is composed of 
one atom of muriate of potash, and two atoms of the permuriatc 
of platinum, or, if wc prefer it, of one atom of the chloride of 
potassium, and two atoms ot the perchlorure of platinum. In. 
calculating from the Tables of M. Berzelius, the quantity of 
platinum in this salt, wc shall find it to be 40.066. 

M. Berzclias has also analysed the double muriate of pla- 
tinum and soda, and has found it to be composed of one atom 
b^Wauriate of soda, two atoms of the permuriatc of platinum, 
/•dikd twelve atoms of water, that is to say, it contains of pla- 
tinum 19-^ hundredths of its weight. ^ 

b. Oa^de of Gold, 

M. Pelletier, in his interesting memoir on the chemical na- 
ture of the oxide of gold, has examined the properties and the 
composition of llicitxiuret of gold, and concludes from this last, 
that the atom of gold should weigh 29.93, instead of 24.86, as 
follows from the experiments of M. Berzelius. In a new in- 
vestigation, for the purpose of examining the assertion of M. 
Pelletier, M. Berzelius decomposed the neutral muriate of gold, 
by carbonate of soda |i excess. Having evaporated the mass to 
dryness, it was brought to a red heat, and being re-disscdiwd by 
water left metallie^old. The solution was neutralised by tlie ni- 
tric arid, and precipitated by the nitrate of silver, ^n this manner 
M. Berzelius fotind the weight of gold to be a little lighter than 
formerjjsy^fut he attributed this to the great tendency of tlm 
•Wllfiate of gold to form a supermuriate, by tbc successive re- 
duction of the oxide of gold dissolved. On this occariem 
shews, dwt the oxide of gold forms with the murii0^ acid two 
combinations, one of which is a deep red, even wbott dissolved 

• V 



IS Irf^At^Avedson m the Compimtioii 

in water, and is the neutud murmte; die other, wbieh tsyel* 
hwj and easilj cr^i^Jised, is the supemuria^. "the ^dis^a- 
eion of PeJJe^er, & the muriate of gold is reduced fy tlie 
oxaiot^ inddeed ht. Berzelius to examine, on this occasion, 
the quantity of gold reduced corresponded to the composition of 
the oxidic acid, which he had deduced fiom his an^yses, that 
i% if this acid contains the small quantity of O.OOS^ of hydro- 
gen, which he believed he had found in it. A hundred parts 
of anhydrous oxalate of lime reduced 10S.13 of gold to the 
metallic state, and 100 part^ of the quadroxalate of potash, 
^whicb contains S4*.8 percerU.^ or 14 atoms of water) routed 
10^5 parts of gold. If the acid^does not contain hydrogen, 
the cjflculation gives, in the first of these experiments, 103.58, 
and in the last 104. The experimemU then prove, Yuly ’'Xliat 
the oxalic acid is composed of one atom of carbon, and three 
atoms of oxygen, without hydrogen; for, on the .supjiosuion 
that it contained 0.0025 of hydrogen, it would have reduced 
no less than 5^5 th more of the gold ; and, That the 

weight of the atom of gold, deterniined by the former analysis 
of M. Berzelius, approaches as near the truth, as can be done 
by our present analytical means. 


3 . Resewrehes an the Cimposltimi. of sottic Mineral Suliniaiiceity 
r hy M. A. Arfwedson. 


M. Arfwedson has re(*dit]y discovered a new method of pre- 
paring Lithion. It consists in exposing an intimate mixture of ^ 
Triphane, or Spodumene, in a fine powder, with quick lime, in 
a Hessian crucible, to a very strong heat. The burnt mass is 
dissolved by the muriatic add, and the ^lution evapora^ to 
diyijm, in order to separate the„rilica. Sulphuric add ia after- 
wards added, and the mass is lieated tiD the greater part of the 
muriatic acid^^ driven off. Tb^ residue i^ext diluted with 
water, and the liquid is sepsuated from the gyp^m by strong ex« 
presrion. The acid liquid then obtained is dig<si;;|^ With the 
^ carbonate of liiffe in water, in order to precipitate the^ 

It is then ^tered and evaporated. The ciystals of the Sulphate 
df lithkm s^ihen easily separated from those of the ^ijphate 
of lime. <^lf;ye wish to prepare the carbonate of we 

must d^in^osc the sulj^te by means of the acetate of barytes, 
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or of lead, and afterwards decompose the acetate of lithion by 
heat. 

M. Arfwedson has also verified the assertion of "ht, (jfnelin, 
of Tutnngen, that there docs not exist an Alum with a bage 
of lithion and alumine, as he had at first believed. He iBnds 
that the error was owing U) the presence of potash in the alu- 
inine, even in that which he had completely edulcorated. The 
sulphate of lithion contains two atoms of water, that is 
hundredths. 

M. Arfwedson has analysed the following minerals : 

a> The IHetheiie^ or C^aniU of St Got hard and of Norway. 


Disthene of St »Jothard. 

of Norway. 

Theory. 

Silex, - 34.33 

36.4 

32.00 

Alutnine, 64.89 

63.6 

68.00 

99.22 

100.2 

100.0 


Ilenre he concludes that the di'^thene is a subsilicate of aJu- 
mine, in whicli the last contains twice as much oxygen as si- 
lex A®S. The difference between the theory and the experi- 
ment may be owing to a variable mixtuic of a silicate of altimine 
with the subsilicate. 

A. The Nepfielinc of Sovima. M. Vauquelin found in this 
mineral only silex and ahanine. The following is M. Arfwed- 


son's analysis : 

Silex, . - - 44.11 

AluniioVf ... 33.73 

Soda, . • . « 20.46 

Loss in the Fire, - - 0.62 


98.92 


This com£)Ofcition g^ves the formula NS-f-SAS. 
r* The Sodalitc of Vemvimy which is known from tljg ana^ 
lysis of M. Dunin^Borkowsky. M. Arfwedson found that this 
stone contains nii;|J<atie acid like that of Grcenlaild, in which it 
was discovered Ekcberg. M. Arfwodson*s analysis is as 


follows r 


Sllex, 

Alumine, 

Soda, 

* Murintic Acid, 


35.99 

32.59 

26.55 


y 



14 , M. Rose on tfie Pyroxenes. 

M. Arfwcdson considers the muriatic acid as essential to the 
composition of this stope. He thinks it probable that It may con- 
tain one atom of a (kmblc sub^licate of soda and alumine, copt- 
bined with four atmns of the combination which constitutes 
Nepheline, that is -f 4 (NS+3AS) 

4, Researches respecting tJie Pyroxmes^ &c. by M. |Ienry Rose. 

We have alreaily communicated to you (See this Journal, 
vol. iv, p. 21.) the general result of the great work of M. Rose 
on the pyroxenes, viz. that these stont?s are bi-silicates, some- 
times double, and sometimes only mixed with four bases, viz. 
lime, magnesia, the protoxide of iron, and the protoxide of 
manganese. We shall now give you the numerical results of 
all M. R*)se'’s analyses, from which you will see that in every 
case the silex contains twice as much oxygen as the bases to- 
gether. 


Analyses of the Pyroxenes or Malacolltes. 
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M. Rose has also analysed the Anakime, He finds that it 
s wntains ik4 same combination as the Amphtgesie^ Leueikt 
with thi^^difikence only that it contains soda, whereas the amphi- 
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gene contains potash ; and that the analcixne contains two pro- 
portions of water, whilst the amphigene is auhydronb- The 
chemical composition of analeime will then be NS*+ 

The two minerals aflect the same form. M. Rose aska 5 if die 
soda, combined with these two proportions of water, may not 
be isomorpbous with the anhydrous potash ? 

This skilful young chemist has also studied the nature and 
composition of the Ojcide Titanium^ whith has so long been 
little known. M. Rose entertained the happy thought of re- 
ducing the oxide of titanium to the state of sulphuret, by means 
of Uie vapours of tlie sulp' mret of carbon, which he made to 
pass through an incar^ descent porcc^lain tube, containing the oxide 
of titanium. The bulpJiuret of titanium thjus obtained, is a 
greyish-yellow mass bordering on gieen, which, by the slightest 
JLouch, takes a metallic lustre resembling the^magnetic sulphu- 
retted iron. When this sulphuret is heated with caustic potash, 
it oxwlates, and there results from it a hydrosulphate and a 
titanate of potash, without excess of suljilmr, and, consequent- 
ly, the sulpluiict of this metal contains the same number of 
atoms of sulphur as there are atoms of oxigcn in the oit^e. By 
exposing it to the fire, it burns with a blue flame, and is con- 
verted by degrees into an oxide of titanium. The difference 
between the weight of the sulphurct and that of the oxide, in- 
dicates tlic quantity of tixigen which it contains. The oxide of 
titanium contains ^ 93 hundredths of its weight of oxigen. fl 
does noi ^kisscss any of the characters of a salifiable base. T he ni- 
• trate and the munate of titanium, whicli chemists have described,, 
are merely salts with a base of potash and soda. The oxide of 
titanium is precipitated from its solutions in a great port by 
ebullition. The insolullle combinations which it appears to form 
with the Sulphuric, Arsenic, Phosphoric, and Oxalic Acl(^ are 
not salts. The o^yde in them contains at least four times as 
much oxigen as tb? acid, and sometimes even mole. The oxide 
of titanium cc ^6uu^ with water, and reddens vegetable blues. 
At a hiir^ cilqierature it drives off the carbonic acid, and com- 
•biUes with the bases. We ought, therefore, to change its name 
into Titanic Add, The trtanates of potash and soda may be 
obtained «by melting the titanic acid witli the carbonates oi pot- 
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ash, or soda in excess. The titanate is separated fr<^ the car- 
bonate by cooling, forms a crystallised stratum, partly be- 
low the melted carbonate. The capacity of .saturation of the 
titanic acid is 16*97 ; that is, the base contains half as much 
oxigen as the add. The neutral titanate^ are in a ^eat degree 
decomposed by water, which pnnluces super-titanates, but 
which M. Rose has never been able to obtain at a fixed degree 
of combination, probably because the water decomposes them 
successively. M. llosci has also examined the blue oxide Of tita- 
nium, but he has not been able to determine its composition. 

This chemist has also employed the sulphuret of carbon to 
obtain several other metals in the state of aujphurets, which have 
not been known under that form.* M. Berzelius suggested U> 
him to examine in that way the TanUdnm^ the composition of 
which had been determined by M. Berzelius, conjointly with Messrs 
Gahn and Eggertz, by the reduction of tlie oxide in a crucible 
of charcoal. If the metal combines with the charcoal, the result 
cannot be exact. M. Rose has undertaken this inquiry. The 
oxide of tantalum ^ves a greyish su]})huret of tantalum, the 
CAwnbustion of which appeared to indicate that the oxide of tan- 
talum contains a little more oxigen than the reduction with tlie 
charcoal had indicated. M, Rose is at this momeitt occupied in 
the inquiry. 

Researefues rcspecMng the Amphlbolcs^ by Af. de Bumdorff, 

M. BonsdorfF has particularly studied those minerals which 
crystallise in the form of the Amphibole. He found that the • 
pure amphiboles are composed df 1 atom of trisiiicatc of lime, 
combined with B atoms of liisilicate of magnesia, rrCS^+SMS^; 
and also, that these two bases, the ^inie find the magnesia, may 
be n 4 ytually replaced, and nmy also be replaced by other iso- 
morphous bases, particularly the jirotoxides of iron and manga- 
nese. The aJbphiboles often contain other^^preign substances. 
The fluoric acid is rarely wanting in them, ^*Shrf appears to be 
combined with lime, of winch w^e then find anlhisigjgpropcir- 
lionol to the quantity ^ fluoric^dd. A great numbi^ 
l^hiboles contain also alilinine, and as the quantity erf that earth 
increases, that of the silex diminishes ; ' whence M.^ousdorff 
conclude^, that die first may, in the quaiit# of an eleeti'o.nega- 
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tive, or acid body, replace the last. It appears, from the oxj)eri- 
ments ol’ M. Bonsdorff*, that a histlwate may be replaced, with- 
out change of form, by a trialummatc^ either of the same, or of ^ 
an isomorphous base. The memoir of M. Bonsdorff, which will 
be found in those of the ACadcniy of Sciences oi'St(x;kholm, con- 
tains a number of results of great value in chemical mineralogy, 
but which cannot be communicated in an extract. The follow- 
ing table contains the numerical results of the analyses : 
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Anahj-sus Red Silvci' Ore. — M. Bonsdorff has analysed 
the red silver ore, which, from the ex]>erimcnts of Vaiiquelin 
and Klaproth, was believed to be a combination of sulphuret of 
silver, sijphurct of antimony, and oxide of antimony. He has 
proved that this mineral doc,^ not contain a trace of oxigen. In 
order to analyse it, he emjiloyed the mctlnxl quoted alwe, 
which M. Ber/.elius made use of to reduce the muriate of plati- 
num ; that is, to p;j,i^ a current oi' dry hydrogen ^ns over the 
ore heated in a gla^s glolK\ From this is obtained sul- 

phuretted hv/^/Ogen gas, without a tiiiee of humidity, and there 
at hist a metallic button ^f silver and antimony deprived 
VOL. VI NO. 11. JANUAUY 1822. 
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of tlieir sulphur. The metals were then separated by cupella- 
ticMi. The mineral contained 


Silver, 

50,949 

Amimony, 

. . 22,846 

Sulphur, - 

. ^ - 16,609 

Gangue, 

. - 0,299 


98,703 


The two metals exist in sucli proportions that they occupy ocpial 
quantities of sulphur, that is, 3AqS*-p2SbS®. 

P. S. M. P. Strom, a NorVegian mineralogist, has analyseil 
and described a new mineral species, from Eger, in Norway. It 
consists of • 


SHex, 

- 

54,27 

Oxide of Iron, 

- 

34,44 

Soda, 


9,74 



98,45 


He proposes to call it Wermrlne, after the ct^lebrated Werner, 
since what has been called Wcrmrlte, is nothing more tliaii 
Amorphous l^aranthine. 

M. Mitscherlich has communicated \Jie Academy of 
Sciences of Stockhohn his important dissertati(m on d»e Identity 
of Form of the Phosphates and Arseniales. This memoir con- 
tains, first, a crystallographic exjMxsition, and afterwards a series 
of experiments, wljieh prove, that the arsenic and pliospliorie 
acids give, with tlie same bases, analogous t-ombiuations, Avhich 
c*ontain at the same time an equal number 4)f atoms of water. 
The analogous combinations affect also entirely the same crys- 
talline form. This im)>ortant fact is an incontrovcTtible argn- 
ment against the idea of M. Hau^, that the geometrical form 
of a corubiiial ion is the most esst.‘ntiaJ ciiaracter for determining 
mineral species ; for w^e cannot c<»nsider, f<ir example, the neu- 
,.tral phosplif^e of any base as the same ^ineral species with 
the neutral arseniate of the same base. 

Stockholm, I 

Aug, 1821 . I 
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Art. II. — AccouiU of the Earthquake which dcHoiated the Island 
qf^Za7ih\ on the 29/ A December 1820. In a Letter to M. Up 
Feuussac from Count Meucati 

Some days before this frightful event, the atmosphere ap- 
j>eared dreadfully distiirl>c‘d on every side, and created the most 
serious alarm. Clouds of the blackest hue, and colours either of 
the deepest red, or that of burning sulphur, occupied the horizon, 
and appeared be in a slat^ of electrical activity. On the 29th 
of Dccemlxjr last, the day ot' the earthquake, the atmosphere be- 
came still more frightful. •The wind blew from tlie SSE. 
P’ahrenheifs thermometer stood at 65*^ or the same temperature 
that we feel in advanced spring weather, and the barometer 
at- 27.4*:^ The clouds ap|>cared to be in groups, and in a per- 
}>etiial .state of agitation, 'llic lightning played without ceasing. 
The wind l>egan to blow more violently, and, from two o'clock in 
the morning, it was .strong iis to remind us of an American hur- 
ricane* Having resolved not to go to bed, I proceeded to exa- 
mine the atmosphere, and the convulsive motions with whiclt it was 
agitated. Towards midnight, I heard a dull and broken sound, 
which seemed to issue from the lK)soni of the earth. It resem- 
bled the noise of a distant drum, beat from time to time in a 
\aiilL It was heard by almost every bcxly who was awake at* 
the time. We j)assTHl the night m this horrible state ; and, at 
ten nhmiUs before four in the morning, a sudden gust of wind, 
of* most extraordinary violence, made us believe that the end of 
the world had arrived : and, what completed our surprise, it 
grew calm in a momcnt| A» if I foresaw the misfortune that 
threatened u.s, I felt within me the most melancholy presentiments. 
My soul was agitaied with feelings that I cannot express. I threw 
myself on my bed, rihd was absorbed in the su Hemp and gloomy 
si](*nce of nature, v V;cn all at once I was confounded with the 
most dreadful s»'’Jterraneous roaring, which formed the commence- 
ment ()f imr terrible catastrophe. The motion of the earth was 
felt at linat instant. I rose immediately; but the violence of the 
•sIkk Ivs threw me back again on niy bed. Tliere were three shocks. ' 

Tiau-'lat^'d tVvini l!ic Jiitirnn! dr ,lu\n 1921, loin. 92. p. 4{»6. 

*' O’ 
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The first was very strong and vertical ; the second produced an 
undulating movement ; and the third, which was the most violent, 
created a rotatory motion. A sudden and confused noise of 
clamours and cries arose, and announced the general distress of 
the people, who ihouglit that the last day was come. 

The violence of the sliocks threw down the strongest built 
houses : eighty were overturned from the foundation ; nearly 800 
were dreadfully shattered ; and others so much injured as to be 
uninhabitable till they were repaired 

In tile midst of so many disasters, it is^vcry astonisb'mg that 
only four jiersons perished among the ruins, and a few were 
wounded. The carth([uake lasLe^l about thirty seconds, tliough 
Runc people siiy only fifteen. Hut the oscillation continued af- 
ter the shocks ; so that, from the beginning to the end, one could 
count a minute. Ulic people and tlie Englidi garris^Ju, fright"- 
cned at this horrible disaster, iniplon d the Divine clemency in 
the streets. 

While the Government and the people followed the pr<K-es- 
sion, called forth by piety and the general terror, another mis- 
fortune befcl us. All at once, the clouds, whicli were grouped 
in whirls, discharged tliemsclves in rain, accomj^anied with a 
small kind of hail ; then the storm rcdoulded, and cli^c harge d a 
quantity of hail, of a size so extraordinary, that some of the 
crystals weiglied six ounces, and, as some say, even two pounds. 
These cr^^stals were irregular jiolygons, 'with their auglis ex- 
tremely acute. After tlic first commotion, w'e found the other 
shocks less considerable. The horizon and the wdnd had n?>t 
changed during twenty-five successive days. In the night o£ 
the 30th, a new huiricane, sudi,ps I helievc no one ever before 
exjicricnced, w’as sent to assail us. Before midnight, the wind 
rd?»e in the south-east with an incredible \violence, and at ibe 
same tirac^a deluge of rain and of hml descended. The 
<ntt^cnts which precipitated themselves,*, during four hours, 
down the hills, wliich rise above the town, q^lkisjdy carried away 
wdth them whole houses, which w^cre sv\ allowed up with all that 
they contained. These torrents not being able to find a pas- 

• The Gazette of Corfu of the 6tli January 1821, makes llie ftumlier of houses 
destroyed 300, and tho»c which were much injured 500. 
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sage along the canals, which were obstructed by the ruins of die 
houses, overflowed and inundated the whole town, which at 
day-light presented the most dreadful spectacle ; and two unfor- 
tunate persons, who had not time to escape from death, w^erc 
carried away with their houses. 

The rmn during all this time was overturning on every side 
the walls of the houses, already shattered in every part, so that “ 
from the derangement of the roofs, and the dangerous state of 
the buildings, we had not a comer in which shelter could be 
found. The churches were our only asylum, for owing to their 
particular construction, tluy were preserved from the general 
ruin. ' 

It appears that tlie cart!i(|uake, from the direction of tlie 
.sli(K:ks being SE. and NAV., had its origin in the sea, and that 
it^ w ai^'lt at die ilistanco of nearly 250 miles round. On the 
b'tli of January, just nine days after the first, W'e experienced a 
s(‘corul cartlujuakc, which was not [irecedeJ by any perceptible 
Ik'IIow Ing, anci it w as a very weak one in comparisijn whth the first. 

It lasted nearly iw'enty-four seconds. ; Tiie oscillations, which w^crc 
widely extended, appeared to have the same direction those 
of the first. Its effect was most powerful to the ’.vest of the 
town, and in the rest of the island, where it made great havoc ; 
but though it was weak in comparison with the first, it could 
nx>t hut ])roducc the most distressing effects upon our town, 
aotxnuit of the general ruin occ asioned by the fl)rmer. 

I should be deficient in gratitude, were I to pass over in si- 
jiaice the genen>sity and humanity of Lord Viscount Strang- 
ford, Ambassador Extraordinary from his Britannic Majes- 
ty to the Ottoman Porte, who was in our jxirt at the time, — of 
the Jli'sident of the Ll»rd tfigh Commissioner to his Majesty, 
Sir P. Ross, and of many other English, who assisted thc’-^un- 
fortunatc during this frightful catastrojilio. 

I shall jirocecd row to de.scailK? to you a phenomenon which 
hapjiened jireviors to the first earth(jiiake. 

TJirt'c or four minutes before, there was seen at the distance 
two miles from the jioint or ppoinontory of Geraca, which ib 
to the SE. of the island, a kind of meteor, burning, and almost 
swimming, the sea, and w hich continued luminous five or six 
minutes At the tlislance from which it w as seen it •seemed 





Captain S. ftrown’s i)cscripti(nt of the 

tb be five or six feet in diameter. Could this be hydrogen ga-^ 
emanating from some volcanic submarine cavern, and which, issu- 
ing out of the wOfter in an aeriform column, sought to come in 
contact with the electricity of the atmosphere ? ) This gas taking 
fire, continued to bum till the inflammably matter was consuni- 

On the day after the first earthquake, at 4 o'clock in the 
evening, we saw a true, meteor, which, describing in the air a 
vast parabola from east to west, fell into the sea beyond our 
island. A similar meteor fell at Cephalonia, near the town, 
and also in^ the sea, without being accompahied with any 
explosion. JEver since this great disaster, whirl) h/»f- reduced 
us to fho most distressing condition, our atmosnlure has ap 
peared in continual agitation. Nature itself seems to < 
changed its course. Wc find * ves suddenly in ivu! 

climate. The thermometer which, in tlir month of January, 
was at 65° Fahrenheit, stands at presail exposed it the nr.r'li 
only at 25®. Since the 1st February, the sea has been \n a con- 
tinual storm. From the infi miition which h rcacluid u. . 
this confusion appears to be universvii in alt Iul portL ul the M*. * 
diterranean. 

Zante, 21 st Fehrumry 1821. 


Art. \W,— Description of the Trinity 1 "uir of Snspemum at 
Newhaveriy near Edinburgh, By Captain Samuel Brown, 
R. N. In a Letter to Dr Brewster. 

Dear Sir, 

T • * . ^ . 

XT was my intention to have furnished you with a description 

of tfie Union Bridge of Suspension, which I erected over the river 
Tweed, in the summer of 1820; when I fo^nd myself anticipat- 
ed by Mr Stevenson, civil engineer, wholes present at the 
opening of the bridge on tlie 26fth July 1820.^ As he has gone 
into the detail of the dimensions of the iron-work, and the mode 
of uniting it, with a description of the piers or abutments of the 
bridge, it is unnccessaiy for me to enter ujxrn that part of tlic 
subject; 
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Yet there are a variety of essential points which it is neces- 
sary for an architect or operative person to be acquainted with> 
which it could not be expected Mr Stevenson could enlarge upon, 
and which, in justice to other important subjects, could not be 
compressed in a periodical work. I consider, indeed, the erec- 
y^tion of the Tweed Bridge, and the Pier of Suspension, to be a 
prelude to many other works of the same kind, all subject to 
different arrangement, according to their extent and magnitude, 
the weight they have to support, and every variety of position 
of which the design is susceptible. I have no doubt that the sub- 
ject will be regarded of sufilcient importance to engage the at- 
tention of some of our eminent writers on mechanics. 

Without any further allusion to what has before been said of 
the Union Bridge, I may be permitted to mention the fact, 
paramount to all others, — that ever since it has been 
opened, it has given entire satisfaction, and has been in constant 
use without an)^ restriction, in the same manner as any other 
bridge of stone or cnsi-iron 

The pontage, which is not higher than the road-tolls, has 
paid in thi» first year more than the interest of the money which 
was exjionded in erecting it, includuig one thousand pounds 
which the trustees voted to me in June last above the estimate ; 
and there is every reason to l>elieve, that it will, in a few years, 
redeem the capital invested. ^ 

A new a])plu:atKi*i of the same principle, has just been success- 
fullv aimplctcd by the erection of the Trinity Pier of Suspension 
• in the Frith of Forth, near Edinburgh, of which a Perspective 
View, Elevation, and Plan, are given in Plate 1. Fig-1. S. and 3. 
This work was undertaken at the expcnce of the proprietors of the 
steam vessels employee^ in tide Frith of Forth, and several gentle- 
men forming the Trinity Pier Company. F rom the increased in- 
tercourse with tliibjiart of the coast, by means of steam boats, it 
became almost indispensable for the proprietors fb improve the 
landing, and as no arrangement could be made with the trustees 
of the pier at N*^wha\en, it was proposed by Lieut. Crichton, 
II. N., a principal miTiingcr of the London, Leith, Edinburgh, and 
Glasgow Shipping C^mipany, that instead of spending money in 
litigatingthe right of landing at Newhaven, they should erect the 
present pier ; and the (Company ai‘e under lasting obligations to 
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that gentleman for his exertions in promoting this desirable ob- 
ject, and for his ability and judgment in the choice of the most 
suitable situation. 

The Magistrates of Edinburgh gave the best proof of their 
approbation of tlie plan, by their acquiescence in its erection on 
the place wliich Mr Crichton had pointed out, and by relinquish- 
ing their right of any toll or |)ontage. The Pier Company arc 
also particularly indebted to Mr Scott, the pft>prietor of Trinity 
Bank, for the grant of a conriderable piece of land for the site of 
the bridge, and for forming approaches, and erecting a convenient 
house for the accommodation of travellers. These material points 
being settled, I began to drive the piles in the month of March 
1821, but there was a succession ot heavy gales which rendered 
the c^ration extremely difficult and tedious. It w^as not until 
the beginning of July, that the whole of tlie piles were" driven, 
and completed for carrying tlie standards. 

The only improvement which I have attempted in the erec- 
tion of Trinity Pier, is that of using strong bolts over the points 
g( suspension, -where the stress is greatest, and diminishing them 
towards the centre, where it is least ; but not without such mecha- 
nical accui’acy as to proportion every lx)lt to the strain wliich it 
has to bear in the curve. The extreme length of the pier is 700 
feet from high-water mark, 4 feet wide, and consists of three 
jeqiial divisions of 209 feet, without any mitral support, and is 
10 feet above high-w^ater. The pier-head is 60 feet wide by alxnit 
50 long, supported by 46 piles driven about 8 feet into stiff blue 
clay. The heads of the piles are secured by beams at right 
angles, and by diagonal trusses and warping, which at the same 
time form a secure frame for the deck of 2 inch plank. The 
front of the pier faces the north-east, and is exposed to the 
whole range of the sea from the entrance of the Forth. It has 
also to support the drag of the bridge, v^d therefore it is 
strongly sustained and backed by diagonal shores, driven in op- 
posite directions. The intermediate piers are only subject to 
pressure from the weight of their respective divisions, and are 
greatly sheltered from the swell by the outer pier. Their area, 
therefore, is merely sufficient to form a secure framing for tlie 
cast-iron standard, over which the main susjiending bars are 
supported. 
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The inner pier is a stone pillar of solid masonry, 6 feet square 
and 20 feet high. The main bars pass over the lop of this pillar, 
similar to the standards erected on the piers. The back stay*bars 
form an angle of 45° ; the extremities are sunk about 10 feet be^ 
low the surface of the ground, and secured in hard clay by cast 

t '^on plates, on the principle of a mushroom anchor. The outer 
ack-stays are carried in the smne angle over the standard of the 
outer pier-head, and are morticed into a rider, which is bolt^ 
to the piles ; and these riders are backed by spur-shores, to re- 
sist the drag of the bridge. , 

The main suspending bars are eye-bolts of 2 inches, IJth and 
IJth inch diameter, being of ^different dimensions, for the rea- 
sons before mentioned ; and are united end to end, by side^lates 
and bolts of proportional strength. They now become, in ef- 
fej;4,4ine‘entire bolt ; and although separately they are perfect- 
ly straight, yet they all jmrtake of the natural curve of the arch 
between the points of siisjiension, tlie dip or versed line of which 
is 14 feet in each division. ' 

The lowest bars arc 3 inches by Jths thick. The ends overlap 
each other by crank-joints, bolted and hesped tight. THby are 
supported in a horizontal position by perpendicular straps, passing 
through the joints of the main susjxmding bars, and the beams of 
the rider are laid across them, and covered with 2 inch plank. 
The butt ends of tlic beams are‘;cased in with a neat cornice and « 
blocking, extending the whole length of each division. On eadi 
side is a wrouglit-iron railing about 4 feet high ; the perpendi- 
cular straps which supjx)rt the bridge forming standards for the 
r^. 

The great utility of tj^e Trinity Pier has been already ascer- 
tained : its strength and durability, therefore, become a subject 
of increased imjwrtance. j 

Agrcealily to man^ hundred experiments wliich I have made 
with a Machine correctly adjusted, upon the principle of the com- 
mon weighing machine, I have found that it requires a force 
equal to 147,0001b. to tear asunder a round bolt If inches 
diameter, applied in the directiem of its length ; but it begins to 
stretch with about J ths of ilus strain when unifoimly supported ; 
and I havc*thcreforc proved the main suspending bars, qannect- 
cd as they are in the bridge, with 88,200 ib. or aljout iO tons. 
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But what is much more satisfactory to the public^ it has been 
loaded since its erecdon with SI tons, subject at the same time to 
the ordinary weight passing over the bridge, being more than that 
lo whidi^ in all probability, it will ever be subjected in future. 

With respect to the security of the pior, we have the advan- 
tage of experience to prove, that a structure erected Upon piles 
securely driven into the stiff ground, will stand the violence 
rff the sea as well as the most substantial stone buildings. Yar- 
mouth Jetty requires no repair except what proceeds from the 
decay of the timber. The pi^r at Ostend, on the opposite coast, 
has stood for ages exposed to the whole force of the north wind ; 
and at Cronstadt, in the Gulf of Finland, the batteries arc erect- 
ed on piles like so many islands, and are in no way affected by the 
violenicfe of the sea. Piles, therefore, in such rituations, are pre- 
ferable to a stone pier, because no vessel could approach » sc^lid 
mass of mason-work, without the most imminent danger of l)eing 
dashed in pieces, or sunk by the back send of the sea, unless in- 
deed it were to be of such extent and magnitude, as to come un- 
der the description of a Breakwater, The fact is certain, that 
no vessel can lie alongside Newhaven stone pier in a strong north- 
west gale. ^ 

The liability of the piles to decay, cannot be considered as an 
objection of any importance, because they can be drawn up at 
♦ any time, and replaced with new ones ; and even upon oconomi- 
cal principles, they must be preferable, fr^m their comparative 
cheapness, to any other materials. With respect to the durabi- 
lity of the iron work, it may be rendered almost impcrishal)le, 
by proper attention to the usual mode of preserving it by paint- 
ing ; but even here there is a remed^j, for every bolt may be 
taken out and renewed. 

The Trinity Pier does not present a solid resistance to the 
sea, but the swell ranges through a series ^f piles, of sixty feet 
sqpare, and is so much subdued, that vessels, unless in a decid- 
ed h^vy gale, can lie dose enough to the stairs to land their 
imss^gers, with the greatest convenience and ease, at any time 
of tide ; and as the pimple is not limited to any particular dis- 
tance, it may at senne future period be carried out by a con- 
tinuation of suspension artbes, to admit of transports or other 
large ships to come alongside, and land or embark troops, where- 
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by the unavcridable delay of going into port would be avoided • 
This is desirable under any circumstances ; but in a military 
point of view, it may be of vast importance, because the success 
of any expedition may depend principally on the rapidity by 
which it is dispatched. 

It would engross too great a portion of the valuable jiagcs of 
the Edinburgh Philosopliical Journal to enter into any specula^ 
tion respecting the l)enefits that may hereafter be derived, from 
the more general adoption of bridges and piers of Suspension. 
But there is a purpose to which they may be applied, of no less 
importance than that of saving many li\es from sliipwrcck, and 
even preventing that most deplorable of all human disastci^ 

It is perfectly well known, fhat when a lx)at has once cleared die 
surfyshc isdienconsidered comparatively freefrom danger; and that 
no^alc, or sea, will deter our Deal boatmen from attempting to 
save a ship in distress. Their utmost hardihood and skill, however, 
are unavsdlable at particular times of tide in the Downs, and thou- 
sands of ships have been on the eve of destruction, without the pos- 
sibility of rendering them lielp. I have not yet ascertained the 
practicability of driving piles olf Deal Beach, but upon'^e pre- 
sumption that it is to be accomplished, all other objections to a 
pier of suspension vanish. There is no part of the coast, where 
there is such a tremendous sea and surf ; but I sec no difficulty 
in proportioning tlie strength of the piles, and the frame of the^ 
pier, to the violent ^tion to which they must be exposed And 
I would projKTse that boats of certain descriptions should be sus- 
• pended from davits, in the same way that they are hung to the 
quarters of ships, ready to lower down, with their boats^ crew, 
and every necessary appointment, to put off at a moment^s no- 
tice, night or day. In uie centre of the pier, I have to propose, 
two steps for large boats, capable of conveying off the largest an- 
chors and cables. ^ 

My plan is not so far advanced as to enable me to enter at 
present into any farther details; but, from the omsideraiion 1 
have given the subject in all its bearings, 1 have great confi- 
dence in the a|[)inion that it is neither impracticable nor diffi- 
cult. S. BaowNi 

4.ioirDoN» 

Charles Street, St Jomc^ Square, 

7tk Nw, 1H21. 
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Eapianatim tfihe Figures on the lower ha^i^Plaie /. 

Some of the principal component parts of Captain Brown'’s 
Bridge of Suspension^ copied from his specification enrolled in 
the Court of Chancery at Edinburgh, are represented in the 
lower part of Plate I. 

G is a straight bolt or bar, forming one of the jennts of the mmn 
lines of suspension. 

H coupling-plate, to unite the bolts end to end. 

X is one of the bolts. 

I is a section of the bolt E. 

L is a hoop for tightening up the joint, and Z a side view 
MM is a side view of two bolts or bars united. 

NN is a vertical view of two pair of bolts, united as above. 

R is a suspending strap, and resting on the joints of two pair of 
joints, and supporting the lower bars of the bridge, 

SS is another method of forming the main suspender by straiglit 
bolts or bars, upset at the ends to fit and be bound in a {)air 
of clam-joints* 

m T shews the interior of the clam-joint. 

UU shews a pair of bolts united and hoi4>cd in by the clam- 
joint. 

V represents a tliird method of constructing^thc main suspender, 

by a combination of bars piled or laid laterally, and liesj>ed 
tight over a joint formed by a ji^.ggcd scarf. 

X is a section shewing sixteen bolts or bars piled and bound 
together, the suspending strap resting across them, and sup- 
porting the lower bar, as in R. 

Y is a side view of a plate, forming half of a long shackle, which 
ftay be used in removing any bolt or bar that may become 

^ defective. 

Z, Z, Z is a vertical yiew of the aljove, shewing die methml of 
fixing the shackle and removing the boll e c wliich Is repre- 
sented as broken 
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Aet. IV . — Account of a great a/nd exiraordtnarff Cave in 
Indiana. Iti a Letter from Mr Benjamin Adams to John 
H. Farnham, Esq* of Frankfort Ohk> *. 

sThe cave is situated in the north-west quarter of section £7. 
in township No. 3. of the second easterly, range in tlie diblrict 
of lands oflfcred for sale at Jeffersonville. The precise time of 
its discovery is diffcult to ascertain. I have conversed with se- 
veral Tnen who had made soverah tranbient visits to the interior 
of the cave about eltwen years ago, at which time it must have 
exhibited a very interesting ^ippearance, being, to use their own 
})hraseology, covered like snow with the salts. At this period 
some descril,o the salts to have been from six to nine inches 
. oh the bottom of the cave, on which lumps of an enor- 

mous size were interspersed, while the sides presented the same 
impressive spcctack' witli the liottom, being covered with the 
same production. Making liberal allowances for the h)rperbole 
of discoverers and visitors, I cannot help thinking t^at the 
scenery of the interior, at this time, was highly interesting, and 
extremely }>icturesque, I found this opinion upon conversations 
with General Harrison and Major Floyd, who visited the cave 
at an early period, and whose intelligence would render them 
less liable to be deceived by novel appearances. • 

The hill, in which the cave is situated^ is about four hundred 
feet high from the base to Uic mo&t elevated point ; and the 
* prospect to the south-east, in a clear day, is exceedingly fine, 
commanding an extensive vie.w of the hills and valleys border- 
ing on Big Blue River Xhe top of the hill is covered princi- 
pally with oak and chesnut. The side to the south-east is 
mantled wtli cedar. The entrance is about midway from the 
base to the summk, and the surface of the ca\p preserves in 
general about that elevation ; although I must acknowledge this 
to be conjectural, as no experiments have been made with a 


• The above in the title of a very crzrious paper, published as an Appendix to 
the first volume of the ArchcBciagia AmeriemnOf wh^ we have just received from 
the American Antiquaiian Society. Mv Adams, Ute author of the tetter, is the 
proprietor of the cave, — D. B. J 



So Mr Benjamin Adams' Jcm/nt of a 

view to ascertain the fact. It is probably owing to this middle 
situation of the cave, that it is much drier Ilian is common. 

After enU'riiig the cave by an a]3ertare of twelve or fifteen 
fc'ct wide, and in height, in one place, three or four feet, you 
descend with easy and gradual steps into a large and spacious 
room, which continues about a quarter of a mile, pretty nearly^ 
the same in appearance, varying in height from eight durty 
feet, and in breadth from ten to twenty. In this distance the 
roof is, in some places, arched ; in others a plane, and in one 
place, particularly, it resembles an iuside view of the roof of a 
house. At the distance above named the cave forks ; but the 
right hand fork soon terminates, while the left rises by a flight 
of rocky stairs, nearly ten feet high, into another stoi-y, and 
})ursues a course, at this place, nearly south-east. Here the 
roof commences a r^ular arch, tlic height of which, ffoiB^4he 
floor, varies from ^ve to eight feet, and the width of tlie cave 
from six to twelve feet ; which continues to what is called the 
Creeping Placc^ from the circumstance of having to crawl ten 
or twelve feet into the next large room. From this place to the 

PILLAR," a distance of about one mile and a quarter, the vi- 
sitor finds an alternate succession of large and small rooms, va- 
riously decorated ; sometimes mounting elevated points by gra- 
dual or difficult ascents, and again descending as far below ; 
^sometimes travelling on a pavement, or climbing over huge piles 
of rocks, detached from the roof by stimc convulsion of nature, 
— and thus ctmtinucs his route, until lie arrives at the Pillar. " 

The aspect of this large and stately white column, as it comes* 
in sight from the dim reflection of the tort'lies, is grand and im- 
pressive. Visitors have seldom pushed ^iheir inquiries farther 
than two or three hundred yards lx>yond this pillar. This co- 
lumn is aliqut fifteen feet in diameter, from twenty to thirty in 
Iieiglit, and regularly reeded from the top io the Iwttom. In 
the vicinity of this spot arc some inferior pillars, of the same 
appearance and texture. Chemically speaking, it is difficult for 
me to say what are the constituent parts of these columns, but 
lime appelBf to be the base. Major Warren, who is certainly 
a competent judge, is of opinion that they are satin spar. 

I have thus given yoU an inqierfect sketch of the ificchanical 
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structure and appearance of the cave. It t)nly remains to men- 
tion its productions. 

The firat in importance b die Sulphate of Magnesia, or Ep- 
som salts, which, as has been previously remarked, abounds, 
throughout thb cave in almost its whole extent, and \vhich I be^ 
lieve has no parallel in the history of that article. Thb neutral 
^alt is foupd in a great variety of forms, and in many different 
stages of formation. Sometimes in lumps, varying from one to 
ten pounds in weight. The earth exhibits a shining appear- 
ance, from the numerous particles interspersed throughout the 
huge piles of dirt collected in different parts of the cave. The 
walls are covered in different places with the same article, and 
reproduction goes on rapidl/. With a view to ascertain this 
fact, I removed from a particular place every vestige of salt, 
and in four or five weeks the place was covered with small 
iccclle-shaped ciystals, exhibiting the appearance of frost. 

The quality of the salt in this cave is inferior to none ; and 
when it takes its proper stand in regular and domestic practice, 
must be of national utility. With resj>ect to.the resources of this 
cave, I will venture to say, that every competent judge tn'4St pro- 
nounce it inexhaustible. The worst earth that has been tried, will 
yield four pounds of salt to the bushel ; and the best from 
twenty to twenty-five puinds. 

The next pnaluction is ilie Nitrate of Lime, or saltjietre earth, ^ 
nihcre are vast quaiyities of this oaith, and equal in strength to 
any that 1 have ever seen. There arc also large quantities of the 
Nitrate of Alumina, or nitrate of argil, which will yield as much 
nitrate of potash, or saltpetre, in projiurtion to tlie quantities of 
earth, as the nitrate of lime. 

The three articles above enumerated are first in quantity and 
importance ; but tlicrc are several others which deserve notice, 
as subjects of })hilosophical curiosity. The Sulphate of Lime, or 
plaster of Paris, is to be seen variously formed*; ponderous, 
crystallized and impalpable or soft, light, and ratlier spongy. 
Vestiges of the sulphate of iron are also to be seen in one or two 
places. Small specimens of the carbonate, and also the nitrate 
of magnesia, have been found. The rocks in the cave prind-* 
pally consist of carbonate of lime, or common limestone. 

I had almost forgotten to state, that near the forks ofnhe cave 
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are two specimens of painting, probably of Indian origin. The 
one appears to be a savage, witli something like a bow in his 
hand, and furnishes die hint, that it was done when that instru- 
jnent of death was in use. The other is so much defaced, that 
it is impossible to say what it was intended to represent. 

— “ — )- 


Art V^-^Observailons on the Production Electricity hy Con- 
tact. By C. G. Gmelik, Professor of Chemistry in the Uni- 
versity of Tubingen. Communicated by the Author. • 

Sir Humphry Davy, in his treatise on the chemical effects 
of electricity, publislied, in the year 1806, some experiments, 
which, in a very simple and unequivocal manner, seemed to 
prove the electrical opposition between Alkalies and AcitK, — nn 
opposition well established by the action of galvanic electricity 
upon die combination of alkalies and acids. He dibcr)vcred, that 
acids which may be exhibited in a dry stale, such as Ojalic, 
Sticcmic^ Benzoic^ Boracic, Phosphoric acid, ha\ing the form 
of crystals, or that of a powder, if touched on an extensive sur- 
face, witli a copper-plate, insulated by a glass handle, were ne- 
gatively electrified, while the aijiperqilate was positively elec- 
trified ; and that, on the contrary, alkalies and canhs, as Lime^ 
Strimtia^ Magnesiay were positively electrified, while die cojipcT 
was negatively electrified. Zinc and tin, when tried instead of 
copper, produced the same effect. The iiiten.sity of the posi- 
tive charge of the metal, ajqieared to be the same, whether the' 
acid was insulated by glass, or in communication with the earth. 

I must owTi, that several reasons indited me to put some dis- 
trust in the justness of the conclusions drawn from the above 
experiments. 

1. Because Sir H. Davy himself has fopnd, that if the tern- 
perature changed a litde, as for instance, if the eardis were touch- 
ed during their cooling, the opposite state of electricity often 
appeared. 

2. Because in those experiments the Condenser was employed, 
an instrument, which may so easily be a source of errors, and 
which at any rate unnecessarily prolongs the experinfent. 
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S. It appealed to me very improbable, that thoi^ pulverulent 
bodies ^bould turn out so very ditferent in their electrical rela^ 
tkaa towards the metals^ cmisidering that the opposition between 
acids and ha^ is not an absolute, but only*a correlative one,* 
and that it miglit be impossible to anticipate the relation of silica 
for htstaiiC6» and of those bodies in general, i^hich are possessed 
neither 0f a marked acid, nor of a basic nature, 

WheU I touched magin^sja with a plate of zinc, the diameter 
0# which was =:7J Par. inch, with due regard to the precautions 
necessary in those experiments aopording to Sir IJ. Davy, the 
Zinc was found posifivc/i/^ the Magnesia negatively elcctriiied. 
Ill this experiment I had employed the electrometer of V 01 .TA, 
with its condenser. By this contrary result, I was induced to 
repeat the greatest part of Sir II. Davy'^s expenments. 

Ill order to avoid rejx^titions, L shall premise tall that is com- 
mon to the following experiments. 

I employetl always tlie new ilectrometer^ with the two Zam~ 
Ixmic piles, dcscnlicd by Piofcssor Bohm nbekcfh, in the 
‘‘ Tubiiigcr Blatter,*” which is very nicelv exwuted by M. Bu- 
^li,KC£I6Clt of Tuliingen 

From the superior sensibility of this instrument, the use of 
the condenser was supersed^.n!, and the sixxjics of electricity was 
immediately indicated. 

The substances were heatcnl in a covered platina crucible, and 
Ignited, when tlicir nature allowed it. The crucible, when still 
hot, was put on a bath of dry mercury, and vo^ t red with a per- 
fectly dry glass. Thus, the substmicc in crucible assumed 
the temperature of the surrounding atmosphere, without liaving 
been in contact with the ^r. ^^wenty-four hours passed ; it was> 
touched, istill confined in the crucible, with round plates of‘ zinc 
itr copjier, of a diameter = 2 Par inches, insulated by a glass 
handle. • ^ 

No dilFerence was peiwived, whether the substance was insu- 
lated or not. 

The experiments were' always, if the contrary is not expressly 
noticed, insulated in a drv and fine season, and the tomperatufe 
varied fbom 4*158^ to 4*16" of Reaumur But I have fimnd 
no dijferencd in Uiis respet'l, {m^viifcd the substances had been 


^ Tins fuiiops Elcctiometu li. di»nil>cd 111 \ii>K iv. p, 3 $ 4 *. Journal 
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^lly protected Urtm tamsture^ end oseiMafted the 

die mtriiaunjdkig intn^ospbere, I diall no^ sepeAt ttette {Mdjieidtes 

m the ficecMMitt evety expeiimai^ ^ ^ ^ 

It must be observed^ tluH th^^oliKid rfectrieky 

alwo]^ toore ihtenac, if the ccmtActs were itiede with some pres* 
«Hie> (av€sdi&g» howevei^, a motion to and fnds) than tf 
taUib f^tcs were Imt ilghtty placed upon the po^jitond^iMis- 
stanoe. It might therefore be auspectiHl^ that the evdhflitxl of 
electricity in these experiments in general, depends upon AM 
tion ; but, on the other hand^ it must be owned, that a ca^niaet, 
if jmncd with pressure, is more perfect ; and it will appear Iwe- 
alW, that substances of a rough nature^ where the fnetion ought 
to be the greatest, are just those which acquire either no ekctii^ 
eiiy whatever, or only a very weak one. 

I dial! now proceed to the experiments themseivea • 

The #cst substance which T tried was magnesia, as it oceur^T 
tt> oomiuercey and which contains some lime. 

Having lieen ignked, it imparted to the metal, when still quite 
hot, by a angle contact, an intense negative electricity. Afler 
a dtort time, a pimt of tndil&rcnce appeared ; the metal shewed, 
during some time^ no traces of electricity. Very soon afWr, the 
opposite state of electricity was evolved, the metal was posidvefy 
electrified, and the experiment could now be r^ieated sevend 
> days witli the same result. 

I now prepared a perfectly pmre magnesia, by disserving pare 
crystals of sulphate of inagfiesia in water,, and precipitattng the 
boihng solution fay 4M^f'bQ|iate of potash, fnee from silica, and 
so on. This magnesia imparted to metal, under aU rireiim* 
sionceof a pdarive electridty ; bring its^f negatively dectrified, 
both iriien ilwaa^prif^Aof, and whew it had assumed the tempera- 
ture of the atmoaphere. The ervidTed electricity was intense to 
st^ a diat the gold leaf toimbedf the {die afEer a siiigie 

opntact. 

This e3iperiment,.wliii^ was vesi^ often repealed^ ^^eaned to 
ttpNte the mqperimeiits of ^ H^I> 4 tVirao fiiKy,that aotonoe- 
^l^seeii^ coteqinreawy^ftMEdberYU^^ 

Bummd Gaiftm w^ 

home i|ri4i hy slacking itta^a fdatiiia er^riiM^ moitmoof^ 
atdngftagabi, eomiii^y hiifiai^ to" themed 
negadae electricity. l!1iis was found, in some mstanees, pettty 
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mtense; ,bui» m moMt caaes, k was so waak, that ^sfieated 
tac»ti ¥Pm waixtad to raidor it sensible. The same result was 
ob$uiiod 5 whesi the lime was utik^ hotter than the 
ailfeK>si 42 ere. In one mftaixs^ the metal became positively dle<^ 
tiifiedi ii^ien the lime had been put in a perfectly dry botUe, 
whhii wps stopped by a cGxk mid wax«*paper, and left re- 
twenty-four hours, and then its eontents poured up- 
.cm |date. In another instanee, the metal likewise be- 

eame{x>indvely electrified, but not intensdy ; in which case, the 
conteiij;8 of die j^tina crucible, ^hidi had previously assumed 
the temperature of the atmobphere, were put in a dry poqphyry 
mortar, so that the lower surface of the lime, which was touched 
by the zinc plate, became the upper one. By means <£ fiiction, 
however, the metal appeared always to be intensely negatively 
electrified. 

1 repeated now, the experiment with burned oyster shells, 
which, as it is well known, likewise give a pretty pure lime. The 
metal was in this cose, os long as the crucible was still hot, always 
posddvely electrified ; and shewed, even when the crucible had 
assumed the tempeiiiature of the atmosphere, a pasidva, Chough 
not uitense electricity. This posidve dectiieity appeared, when 
the surface of the lime in the pladna crudfale itself was touebec 
by an insulated zinc plate. The metal was likewise always po- 
sidvely electrified, when it was rubbed with this kind of lime. 

Whilst, tberefore^idie lime from Carrara marble, its con- 
tact with zinc, genemUy acquires a posidve electricity, the 
June from oyster shells acquires by its cemtact with zinc a ncga- 
dve electricity. 

It seemed to he intcr^ng^to find out the cause of this difib- 
iwnce. The that occurred to me as the pixibable cause, mas 
the dtfier^ external condidm of the two kinds of Ikne. The 
Ikpe Cmtara i^ble was very rough, while the lime from 
oyster sheila exhibited a very soft powder. 

hy examining the Camm MmMoif 1 frond ithat it contains 
aeme magnesia. The lime fronitoyates* ahdis comains 

traoea of sulpboret of hmSi pbp6|hsfr^^ 1^^ magnesia^ and 
iton. I prepared, perfecdjr pose 

marbfr dignst^ the 

mth burwd apid nxsrble^ T^the 

\ ^ \ ft TV* ^ 
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trace of iron and magnesia was precipitated. The filtrated so- 
lution was then predpitated by carbonate of ammonia ; the pre. 
cipitate thoroughly washed, was burnt in a platina crucible, and 
made perfectly caustic in the manner above described. 

But even this perfectly pure lime had a rough surface, and 
rendered the metal negatively electrified, though not iiite|]^y. 
When this lime was finely powdered in a hot porphyiy mortar, 
and again heated in a platina crucible, and cooled, the zinc [^te 
assumed constantly an intense positive electricity. Even after 
several weeks, during which time the lime was kept in a well 
closed bottle, the metal became positively electrified by its con- 
tact with tile lime. 

It seems to follow from these experiments, that the species of 
electricity, which is evolved, does not depend iipm the chemical 
nature of the substance which is touched, but rather , mion its 
physical constitution. 

Ciiuiftic utt aniia^ likewise, obtained by igniting pure nitrate of 
stroiUia, rendered the metal, positively electrified, thougli weak- 
ly, when it had lieen finely powdered. I tric*d also caustic po- 
tash and soda, but witlmut a siitisfactory result. 

VUriU^ purified from tlie oxide of cerium, according to the 
method of Bkkzklius, imj^arted to llie metal sucli an intense 
positive electricity, even when touched on a very small surface, 
(the diameter of the zinc plate was only=rl inch, 7J lin. Par.), 
that the gold leaf touched the pile by a siqgle contact. 

Berylliay on the contrary, im{>arled to the laetah under all 
circumstances, an intense negative electricity. This circunj?* 
stance is the more singular, as this earth, in its external charac- 
much resembles magnesia. 

By Silica^ the metal was constantly positively electrifietl, but 
the effect ceased soon after it had been exposed for some time to 
the air. 

Oxide of Zincy carefully pixipared, imparted to the zinc plate, 
by a single rantact, a very intense positive electricity. 

Oxide of Cerimn^ prepaml according to the method of Lait- 
GiKR, gave the same result. (Crystallised and fused boracic acid 
ccmstantly imparted to the. meUd a positive electricity . ; ' Jj 

Vitrified phoJ^horic prepared from phosphonis by ni- 
tric acSd, gave no result. When igmted in a platiiia crucible to 
red heat, and then cooltd, it shewed no electricity w+iatever,,by 
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touching it with the zinc plate ; and when ignited to a white 
heat, the acid evaporated in white acid vapours. 

, O&^aUc acid made the metal constantly positively electrified 
when /crystallised ; and when in tlie form of a powder (hydrate 
of oxalic acid) the evolved electricity was very weak* 

' I iiow tried several salts. 

I^re cd^hmaic barytes imparted to the metal constantly, 
^nd under all circumstances, an intense positive electricity. 

Carbonate of Soda fused, and still very hot, imparted to the 
metal a very intense negative electricity. When it had assumed 
the temperature of the atniosiihere, the metal was sometimes 
positively, sometimes negatively electrified. 

I now allowed some crystallised carlxmate of soda to efflwesce 
perfectly. it was touched in this state, the metal was con- 
stantly positively electrified, when the salt and the metal hod as- 
sumed the temperature of the atmosphere ; and even when the 
salt and the metal were* of a higher temperature, the metal was 
commonly pt»sitively electrified, and in a few instances negatively. 

It appears, therefore, again, that the very same body, when 
only in a different state, may lie positively or negatively^lcctri- 
fied, by its contact with metals. 

Ciysteds of snlphate of potash, ignited and powdered, impart- 
^lid to the metal, when still quite hot, a weak positive electricity ; 
hut this was so m\ich increast'd on cooling, that though the weather 4 
was very damp, the gold leaf touched the pile, after a few contacts. 

Sulphate of Soda, when quite freed from its water of crystal- 
Ksalion by its exposure to a dry atmosphere, rendered the nieta) 
positively electrified. 

The general result of these experiments is therefore this, tliat 
the eleietrical opposition between acids and bases, though so well 
established by other means, cannot be deduced from the electri- 
cal relation between ^hese bodies and metals. 


Art. VI. — On the Coral Islands of the Pacific Ocean , — By Dr 
A. VON Chamisso 

Ti HE low islands of the South Bea imd Indian Ocean owe their 

brij^n priilcipally to the operations of several species of coral. 

— - — 1 — 

^ • t*ttbtislied in the Appendix to Kotxehue's Voyage of Discovery into the 
South Sea and Beering’s Straits, vot ii/. p. 3S1, 
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Their situation with respect to each other, an they often form 
rows, their union in several places in large groups^ and their t»- 
tal absence in other parts of the same seas, induce us to conclude, 
tliat the corals have founded their buildings on shoals of the 
sea ; or, to speak more correctly, on the tops of mountains lying 
under water. On tlie one side as they increase, tliey condmie* 
to approach the surfacse of the sea, on the other side they en- 
large the extent of their work. The larger species of corals, 
which form blocks measuring several fathoms in thickness, seem 
to prefer the more violent surf on the ejcternal e<lge of the reef ; 
this, and the obstacles opposed to the continuation of their life, 
in tile middle of a broad reef, by the amassing of tiie shells 
abandoned by the animals, and fragments of corals, are probably 
the reason that the outer edge of tiie reef first apt>roaches the 
surface. As soon as it has reached such a height, that it rc- 
niams almost dry at low water, the corals leave off building 
higher; sea-shells, fragments of coral, sliells of echini, atid 
their broken off prickles, arc united by the burning sun, through 
the medium of the cementing calcareous sand, which has arisen 
fitan the pulverisation of the above-lnentioiwd shells, into one 
whole or solid stone, which, strengthened by the continual 
throwing up of new materials, ^adually increases in thickness, 
till it at last l^ecomes so high, that it is covered only during 
f some seasons of the year by the high tides. The heat of the 
sun so penetrates the mass of stone when it is dry, that it splits 
in many places, and breaks off in flakes. These flakes, so scjwi- 
rated, arc raiited one upon another by the waves at the time 
high water. The always active surf throws blocks of coral 
(frequently of a fathom in longtli, and i^ee or four feet Uiick,) 
and shrils of marine animalai, between and upon the fouilllEtion 
stones; after this the calcareous sand lies undisturbed, ami 
offers to the seeds of trees and plants cast upon it by the waves, 
a soil upon which they rapidly grow, to overshadow its da9;/iing 
surface- Entire trunks tff trees^ whidh are carried by the 
f^t'crs from other countries and islands, find here, Ot length, a 
b?sting jdarc, after tht'ir long wanderings; wkh these come 
some small animals, sdeh as lisards and insects, as the firht in- 
habitants. Even liefiwe the trees fmm a wood, the? real sea- 
birds nebltle here ; strayed land-birds take refuge in die buslicb. 
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and at a mudi laler period, when the work bae been long anc’e 
oompleted, man also appears, builds his hut on the fruitful soil 
formed by thn corruption of the leaves of the trees» and coUb 
himself lord and proprietor of this new creation. • 

In the preceding account, wc have seen how the exterior 
edge of A sul>*inarine coral edifice first approaches tlie surface 
of the water, and how tliis reef gradually assumes the proper- 
ties of land ; the island, therefore, necessarily has a drcular 
form, and, in the mU die of it an inclosed lake. This lake, how- 
ever, is not entirely inclosed ; (and it could not be, for, without 
supply from tlie sea, it would soon be dried up by the rays of 
tile sun) ; but the exterior wall consists of a great number of 
sme^Ucr islands, which are separated from each other by some- 
times larger* sometimes smaller spaces. The number of tliesc 
^islets amounts, in the larger coral islands, to sixty ; and between 
them it is^iot so deep, but tliat it becomes dry at the time of 
ehb. The interior sea has, in the middle, generally a depth of 
from thirty to five and tliirty fathoms; but on ail sides towards 
the land, the depth gradually decreases. In those seas where 
the constant monsoons prevail, where consequently waves 
heat only On one side of the reef or island* it is natufial that this 
side of the reef, exposed to the unremitting fury of tlie ocean, 
should be formed chiefly by broken off blocks of coral, and 
fragments of shells, and first rise above tlic elements that cn*at ^ 
ed it. Il ib only^hesc islands, respecting tiie formation and 
nature of whidi we hitlicrto know anything with certainty; 

• we are still almost entirely without any observations on tliosc 
in the Indian and Chinese sea, whicli lie in the regions of the 
six months monsoons. ^ From the charts given of them, it is to 
be inferred, that every side is equally advanced in formation. 
The leo-side of such a coral-reef in the Pacific Ocean, which is 
governed by the constant monsoons, frequently does not shew 
itself above the water, when Uie opposite ride, frdra time imme- 
morial, has attained [lerfoction in the atmo^jdieric region ; the 
former reef is even interrupted in many places by intei'vals 
tolerably broad, and of the same depth as the inner bea, which 
have been left by nature, like open gates for the exploring mari- 
ner to enter the internal calm and secure harbour. In their 
external form llic coral iblands do not reiscmblc ea^ othei > 
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b’ul thisj» and the extent of cach> pit)bably dejjends cwi the size 
of the sub-inariue mountmn toj^ on which their basis is found- 
ed. Those islands which have more length than breadth^ and 
are opposed in their greatest extent to the wind and waves, are 
richer in fruitful islets tlian those w1k>sc situation is not so adapt* 
ed to a quick formation. In the large island-chains, there are 
always some single islets which have the appearance of high 
land : these lie u})on an angle projecting into the ai^ ex* 
}X)sed to the sun* from two sides, consist therefore almost en* 
tireJy of large blocks ol* coral, mid are destitute of smaller, frag- 
ments of shells find coral sand to fill up the intervals. They 
are, therefore, not adapted to support plants requiring a depth 
of soil, and only affonl a basis to high trees, pn>vided with 
fibrous r<K>ts, (as the Phoma^ Cordia Sebasttana.i L. ; Morin* 
da citrifolia^ L., and Pandnnm odoratu.nmm^ L.) which, at a 
distance, give to these, always very small, islands the form of a 
hill. The inner shores of the island, exposed to the surf‘, con- 
sist of fine sand, which is washed up by the tide. Between the 
small islands under Uieir protection, and even in the middle of 
the inner sea, arc found smaller sjx?cies of coral, which seek a 
quiet abxlc, form in time, though very slowly, banks, till they 
at last reach the sui-face of the water ; gradually increase i*i ex- 
tent, unite with the islands that surround tliem, and at length 
^fiU up the inner seas, so that what was at first a ring of islands, 
becomes one connected land. ' The islands which are so far 
formed, retain in tlie middle a flat place, which is always lower 
than the wall that ^surrounds them on the banks ; for which 
reasbn pools of wAter are formed in them after a continued 
rmn,— ‘tile only sjirings and wells tlieyjpoifesess. One of tlie 
peculiarities of tljcse islands is, that no dew falls in the evening, 
that they cause no tempests, and do not check the courise of the 
wind. The veiy low situation of the coujjitry sometimes ex- 
jx»ses the inhabitantis to .great danger, and threatens their lives, 
when ^Sff-'waves roll over their jslau4s, if it happens that the 
equi^^ and full moon fall on tlte same day, (consequently, 
wliip the water has natdicd its greatest height,) and a storm 
jjl^tes the sea at the same tiiiie. These islands are said to 
itiso shaken by earthquakes. i , , v 



( 41 ) 


Art. \l\.^Of)S(:rvattcm m ike Final Report of the Ciytmnh- 
eumers of' Weights arid Measures^ by the Reverend Grfc.oR<iE • 
Skene Keith, D, D. In a Letter to Dr Brewster. 

Sir, Manse of KeitMtaU^ Niwember \Wl\. 

the Ikst number of the Philosophical Journal, you gave the 
substance of the third or final Report of the Commissioners of 
Weights*and measures, viz. Sir Gcofge Clerk, Bart., Davies Gil- 
Iwrt, Jisq. Al. P., Dr Wollaston, Dr Young, and Captain 
Ka|er. • 

Asi I have, for above thirty years, paid jjarticular attention to 
the equalizatii.n of the w'eights and measures of Great BHtairi, 
1 beg leave to submit the following observations on this report, 
with the greatest respect for the gentlemen on whom the com- 
mission was devolved, atid of Whose abilities and cluiracter there 
is but one, and diat a very high o})inion in the kingdom. I 
liave not the hon<mr of being known U) any of these geUtlgmcn, 
except to Davies Gilbert, Esej, who kindly shewed me a copy of 
the whole report in May last, when I was attending a Committee 
of the ttoUse of Commons, of which he was Chairman ; and I 
equally respect his talents, patriotism, and his integrity. 

I have great pleasure in making two general rettiarks on 
their Report. * 

1. The Commisaoners have, with equal propriety and accu- 

racy, fixed the pro|x>rtion between the English yard made by Mr 
Bird, and the length of the pendulum which vibrates seconds at 
London in a vacuum and*at tlie level of the sea. Captain Eater 
has great merit in determining this Icpgth, which is found to be 
89*1393 itiches. ^ 

2. As English iVoy weight is the only legal stai, frd both 
of Weights and of coins, in this kingdom, the Conitiiissioners 
acted very properly in preserving it, as the standard to which all 
other wei^ts are to be compared ; and they judged right in fix- 
ing a definite proportion between the Avoirdupois pound, noW 
generally ua^, (which ought by law to contain 16 Troy ounces, 
or 7680 grains, but now contains only 7000 Troy graiiv^j, and 
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tlic standard Troy pound of 5760 gndns, which has been tat 
many centuries the 1^^ weight of England, though it is larger 
than the old Tower pound of London* 

But though I highly approve of those great articles, I must 
object to some other parts of their report, while I aangn my rea^ 
sons for differing from them in opimon, and state some facts 
which may merit the public attention. It is the peculiar advan* 
tage of mathematical science, and shews its great superiority 
over logical discussion, that its truths can be clearly demonstrat* 
cd, and that where there is any, the quantum of error can often 
be accurately ascertained. Yet it should always be remembered^ 
that as Achilles could be wounded in the heel, so a mathematician 
is vulnerable in his data^ Therefore, I observe,^rif^, concerning 
the temperature at which these standards were fixed, and are 
afterwards to be verified, — namely, 62" of Fahrenheit, * that thU. 
degree of heat does not appear so proper, as if it had been fixed 
at 40®, or S9i% tlie temperature at which water is most concept 
trated, or occupies the least volume. In the days of Sir Isaac 
Newton, 50® was reckoned the standard of moderate tcpipera-* 
ture. About sixty years ago this was estimated at 55% which 
still continues to have the mark of temperate affixed U» the scale 
of our thermometers. But in 1790 and 1792, in the very ac- 
curate experiments of Sir Charles Blagdcn and Mr Gilpin, 60' 
was assumed as die standard of temperate heat, while they 
certained the specific gravity of ardent spirits of various degjrees 
of strength, and from 30® to 80® of Fahrenheit's thermometer. 
Of late, this standard has been raised to 62® ; or that degree at 
which it ib said one feels^ com&rtalile in a room ; and, in tlie 
progress of luxury, it may nae to But as there is a jiartif 
cular degree of beat, at which water occupies the least bulky-^ 
ns distilled water of 40^ is extremely near, in point of specific 
gravity, lo common water of 00® or 62®, %» different thennomo^ 
ters, and different degt^sof iempeiute heat arc used in different 
countries, and by diffci?ent persons, and a» it was ascertained by 
Mr Everard and a Committee of the House of Cotnimms in 169|6, 
that an English cubic foot of common water of a moderate tern* 
IHjrature, contains very nearly 1000 Avwdupois ounces^ (only 
10.4 grains less, or exactly 437439.4 grains), I conndt help dunk- 
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ing that the heat of dietilled prater should have been fixed at 40% 
and that ctmmion ivater at 60^ oe 6^. Tl)e lower tempeiu- 
ture of distilled water would have compensated for the greater 
specific ^avity of common water ; and both would have coin-* 
cidedf or v^y nearly corresponded with 1000 Avoirdupois ounces^ 
to the cuMc foot of water. 

V .The Commis^onera appear lo me to have pro- 

\iosed im knprc^per aze of a common gallon for malt-liquor and 
omn meamires^ widiout taking care that the wine gallon should 
be of the same dimensions with that standard. The common 
gallon^ which they recommend, is said by them to contain ST7.S 
inches. A numl)er of objections may be made to a gallon 
nf these dimensions. If carried into execution, it would occa- 
sion a complf 'e change both of our dry and liquid mea^res. 
The present standard corn-bushel is that of 1001, in the rei^ 
of Queen Elizabeth, and contains only £124 cubic indies > The 
gallon derived from it, or the eighth part of that bushel, is £65^ cu- 
Hc inches, or 11.8 inches, nearly */,tli part less thaii the proposed 
common gallon. The ancient legal bushel, that of Henry VII. 
which was mentioned by Mr Everard in 1696 as above mention^ 
ed, contained £143.6 cubic inches, and the gallon, or eighth part 
of this, is £68.£ inches, which is 9.1 inches or or per cent. 
less than the ppqix>sed gallon. The common bushel of Excise, 
by which the malt duties are charged, is 18 inches in diameter 
and 8 inches deep, contains £160. 4£ cubic inches, and was fixed 
ujKwi by Parliament in 1696, as a nem* approximation to the 
a^dard of Henry VII. The gallon ^rived from this, is £68.8 
inches, or part, or 3^th per cent than the proposed com- 
mon gallon, which, instead of^being a measure of a mean value, 
is conwderably tfian an^qfihe com gallons^ derived from 

diose le^ bushels. If compared with the ale gallon that is 
general^ tised in ccmimcrcej which Lord Goddf^in got mea- 
aored in 1707, and which contains ^1.66 cubic inches, foe pro- 
posed gallon of 377.3, is 16 cubic inches, or 6 per cent, larger. 
If compared with the Excise gallon of £83 inches, or the stand- 
aril qufitrt which is nearly ono-fourth of that quantity, it is no 
doubt of less dimensions. But neifoer of these measures is used 
in commerce ; though the ale and beer duties arc cJiaijged at 
that large rate of the gallon, in order to give a small allowance 
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in favour of the brewer. If we next eom{>flll& the #ine galloif 
of Excise, which contmns 2S1 cubic inches, nr according to the 
dimen^ns of the 6th of Queen Anne 1130*907 inches, the pro«^ 
^>sed gallon of ^T7.3 inches, is almost exactly a fifth pm lar- 
ger ; but that wine gallon is not used in the wine or sjarit trade^ 
though it was meant to ^ve the fair trader an advantage, at k 
time when taxes were less familiar, and less strictly exacted, than 
at present. The gallon used in trade is the Guildhall gallon of 
224 inches, as measured by Mr Flamstead, Dr Halley and others, 
in 1688. In every \4ew, therefore, the proposed gallon is not u 
mean value lx?tween any of our legal gallon measuies used in 
commerce. I would further remjp*k, that a gallon measure fill- 
ed with ten Avoirdu[xiis pcninds, or 70,000 English Troy 
grains of distilled water at 62®, does not contain 277.3 cubic 
inches, but only at the rate mentioned in the re|K>rt, of 252.72 
grains to the inch, 276.98 inches, and if either common water of 
a mtxlerate teni|>eratur(S or distilled water at 40® of heat were 
used, would coinam only 276.48 cubic inches. There is a dis- 
crepancy between these of in the first case, and of y i ? iti the 
second, which would not merit any reganl, if it existed lx}tween 
the proposed standard, and any of the existing national gallon 
measures, but is too much to be allowed l)etween two standards, 
or two ways of making or computing the proposed standard, 
which ought exactly to agree with each other. But if it is 
wished, and it certainly is desirable, to estADlish a c*ominon gal- 
lon for corn, 'wine, oil, malt-liquor, and ardent spirits, or for 
both liquid and dry measures, in.stead of adopting one frtmi teft 
Avoirdupois pounds of water, or of 277.3 cubic inches, I hum- 
My apprehend that this common^ m^aa gallon should contain 
270 cjibic inches, the bushel derived from it 2160 inches, the 
quarter 10 cubic feet, aitd the last of corn 100 such feet. As 
tie near corfespondeiice between the bushel of 2150^42 inches 
establidied for imporing thb malt duties, and the above budiel 
of 2160 cubic inches (where the difference is only 9*58 inctes 
on the bushel, or only 1.2 on the gallon, or jjytb could 

be earilymsed to a perfect ctmicidence ; asabudi^ of 2160 
cubic indies'would contain 1260 ounces Avoitdupois of txiimnbn 
water, ^nd a gallon of 270 inches would contain 166i ounces, 
or 9 pounds 12 ounces and 4 dianis Avoirdupms of dis^Ued 
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water at 40®^ or ammon water at G2° ; the adoption of these 
measures would pj^eserve, and even improve the connexiw be« 
tween the English quarter, and 10,000 Avoirdupois ounces 
And the being obliged to use ounces and quarters of an ounces 
in making or proving a gallon measure, and ounces as well as 
pounds in verifying a bushel, would occasion more accuracy than 
S. if a round number of pounds was made the standard of either 
'the bushel or the gallon. It deserves, also, here to be consider- 
ed, that the actual wino gall m of commerce, whicli contains 224 
inches^ wants a fifth part of the contents of the gallon here re- 
commended ; that, in fact, most of the gallon measures in the 
wine and spirit trade contain 225 inches, so that a fifth part add- 
ed lo the price of the gallon, which these dealers use at pre- 
sent, could e'^stJy be added, and a common gallon for both li- 
quid and dry measures would not be obnoxious to them or their 
Customers. It may also be mentioned, Uiat by scooping out a 
very little from the inside of a wooden corn measure, it could 
easily be adjusted to the sUuidards of 270 inches for the gallon, 
540 for tlie peck, and 2160 for the bushel: And it may be add- 
i*d, that though the common brewer might not be willfiig to 
give 277.3 cubic inches for every gallon of bis ak or beer, 
when he is only allowed 282 inches to himself, or 4.7 inches to 
supply his lass from both waste and absorption, he might Ik? 
willing to raise the size of Ms gallon to 270 inches, having still 
12 inches of difference between the gallon of Excise, according 
to which he pays taxes, and the common gallon of commerce, at 
•which he sells his malt liquor. Here justice reejuires that the 
tcuves on ale, spirits, wine and malt, should be either proportim- 
ed to the contents of^tjps common gallon, or continue to he 
charged accordkng to the present laws of Excise, Tlie great 
object is to get tlie standards whicli arc used hi commerce^ sim- 
. plified, and the meijsnres both matie with great accuracy, and 
established with as little trouble as possible. The establishing 
a common gallon of 277.3 will occasion much inconvenience 
and great expence , — ten times as mudi as would he occasioned 
by using a gaJlon of 270 cubic inches ; would destroy all connec- 
tioji between the English quarter and 10 cubic feet, whicli 
ought to yb increased or confirmed t and by raiang the dimen- 
skMJof our standard corn measures per vent would pi'evcnt 
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frauds, or render them useless. After all, it may be well wcirtli 
considering, whether, as a multitude of provinciittl standards 
must be laid aside, it would not be advisaUe to take a correct 
'and invanable standard from nature, the pjendulam that vibrates 
seconds for example; to divide this decimally ,~to establish 
either a cube or a cylinden: of its dimci^ions, filled with distil* 
led water of 40® of heat, or with common water at a moderate 
tcm|)erature, as a standard tun-weight, and also for both dry 
and liquid measures of cajiacity,— get weights and measures 
made correctly from this st 4 ndard,*-^tc send them to jail the 
market-towas, and to put them under the inspection of the Ma- 
gistrates ; but to compel no man to use them unless he choose 
to do so. By dividing the denominations of this standard, not 
into % 4, 8, 16, as at present with some weights; far less into 
7, 14, 28, 112; but intol, 2, S and 4 of the next inferior deno- 
mination, 24 pieces of metal could weigh out 1,111,110 different 
weights, or three corn measures, with boards of partition having 1 
and 4 tenths of their measure on one side, and 2 and 3 tenths on 
the other, could measure out 1110 different quantities of com, 
and a merchant's apprt ntice could perform an operation in ro- 
duetjon of decimal fractums, merely by measuring or weighing 
his goods. In a short time, the new weights and measures, 
which ernght to be called Commercial emes^ would become fainili- 
ar,— would, from their simplicity and accuracy be gradually in- 
troduced, and would in a few years become general, when they 
might be established. But till that time, no autliority higher 
than tile influence of fashion and example should be exerted, nO 
compulsion, no licenses, no fines should be introduced. These 
things would defeat the objett intei^yd to lie accomplished ; 
fcff men will not be dragexmed into any public measure, even 
though its adoption were advantageous ; yet if left to themselves, 
they will (‘inbracc what will promote their interest 

I would conclude these observations by relating a fact con- 
sistent with my knowledge. 

A clergyman, with whom I was intimately acquainted, had 
a servitude of a footpath which led diagonally thiough a valu- 
able field, part of his glebe or parsonage lands, and along wtudh 
the people os they passed to or from the church cohld look in, 
both at *the front and gable windows of his house. Their wtdu 
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ly visits bcfth annoyed him and injured the field through which 
tJiey travelled ; and as he could not get free of this servitude by 
compulsion, he had recourse to art He made out a very good 
gravel walk, and frequented it daily for some time, as if it hoc^ 
been made for his private use and amusement. W inter came on, a 
good deal of rain fell, and the diagonal footpath became very 
dirty and unpleasant to the people going to church, or returning 
home. A few of them ventured to try, whether the Minister 
would allow them the use of his fine gravel walk ; and when 
they wre not interrupted, otherg soon followed their example. 
In a little time they all deserted tlie diagonal footpath, and 
went along the gravel walk, which, though a little longer, was 
a much better road, and by which they could walk nearly as 
soon, and will' much more comfort. 

It is in this way, I apprehend, that the Legislators of this 
free and great commercial country should proceed, in equalizing 
our weights and measures. They should make new and cor- 
rect standards, decimally divided. They should send them to 
the market- towms, and put them under the protection of the Mor- 
gistrates, along with accurate tables slicwing their relation the 
other national and provincial weights and measures. They 
should use them themselves, and promote resolutions for that 
use, but employ no compuljtton for th^ introduction ; while 
they punish severely all frauds in those who use the old or pro- 
vincial standards. If established on sound principles, the peo- 
ple will soon generally adopt tlicm ; and at no distant period 
llie}^ will be introduced and estubUshed among all trading nations. 

I am, yours, 

, . Geo. Skene Keith. 


Art. \llI,-^JRema 0 hs on JzalcOy Rhododendr<m^ Ledum ^ and 
Ijei0phyUum ; with Characters o/' these four Genera, By 
Mr David Don, Curator of the Lambertian Herbarium. 


The genus Jzaka, as established by Linnecus, and adopted 
by Jussieu, Schreber, and in ^ort by every botanical writer, 
includes idany plants which are not to be distinguish^ from 
Rhododendron^ unless by tlie number of stamens, which in Jssedea 
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is ccsnmonlj five, and in Rhodode^ulrm ten. These numbers, 
however, are so variable, that they cannot lie regarded as of 
suffiiieiit impoi'tance to constitute a generic character. Thus, 
for example, Azalea indiea and lappimica (Rhododendron lap- 
jxmicumy WaJileub. FI. Lapp.) are often observed to have eight 
and ten stamens. In the Lambertian Herbarium, is a specimen of 
a siirub (B, hfjspidum mihi) from Japan, very near akin to Aza^ 
lea mdjea, the flowers of which Have uniformly ten stamens. The 
striking affinity which exists among these plants may in some 
measure account for the facility with which they -are knpwn to 
unite in the jirod action of hybrid varieties. The genu.s Azalea 
jrmst now, therefore, Ije limited to A^ procumhevs^ a species 
wliich affijrds abundant marks of distinction, and is the only one 
indigenous to Britain. This little shrub agrees in many pc>ints 
With. Lciophyllum huj'ifdium (Ledum bua'i/ilium^ Hort. Kew.,) 
but the latter differs fmm it, in having a 5-]>etakd ttirolla and 
projecting stamens ; and from Ledum it is distinguished by its 
calyx ; by the bursting of its antherre ; by the deliiscence of its 
capsule ; by the structure of the columella ; and, lastly, by the 
form of its seeds. In order to point out tlie characters of these 
genera, as no\y constituted, I shall subjoin descriptions oJ‘ all of 
them. 

AZALEA.— p A ZALE.« species Linn, 

Calyx profunde 5-partitus, persistens. Corolla brevis, cam- 
{janulata,, 5-fida. Stamiina 5, hypogyna, coralla breviora : filar 
menta plana, glabra: antherse subrottindae, later ales, nudse, bi- 
Joculares, inteme longitudinaliter rumpentes. PlntUlum 1, sta* 
minibus brevior ; germen subrotiindum ; stylus rectus, simplex : 
stigma capitatum. Capsulu jiarva, subrptundo-ovata, stylo per- 
sistente rostrata, 5-hx;ularis, 5-valvis, apice septicido-dehiscens ; 
vnlvls ovatis : marginibus introflexis, remotis, reclis. Columella 
siibovata, teretiuscula, rugosa, basi gibbo^. Semhta x , ini- 
nuta, lania, ajitera. Fruticulus depressus, ramosissimus^ jiro- 
cumbeps, gempervirens, follosus, rigidiis. Folia opposita, parva, 
elliptkva, integerrima, coriacc'a, glabra, nilida, margiiie revuluta. 
Flore/i parvi, rosei, pcdicellati, ip uml^llulis numerosis, ternjina- 
lllms disjxisiti, 

L procumbens. • 

Azalea pnxmnibens, Linn 
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RHODODENDRON.— Lim. A 
Azalea omnes (praeter A. procumbentem ) L. Jim* Ccdyx 
profunde S-partitus, pCTiaatens. CvroUa campanulata vel tt^n^ 
dlbulifonxiis (in pmids rotata) : iStibo 5-lobo ; lobis latis, planls, 
aequalibus rarius insequalibi^. 5-40, declinata, in disco 

hypogyno inserta, ssepius mult5 longiora : filamenta 

gracilia, basi hirsuta ; antherse oblongac, apice forammibus ge- 
minis aperientes. Pi^Hhim 1 : stylus simplex, dedinatus, sta- 
minibu^ longior : stigma capitatum, ssepius cmarginatuin. Cap^ 
sida oblonga, cylinclracea, 5-suIca^ 5-locularis, 5-valvis, apice 
dehiscensr \alvis lineari-obkaigis : marginibus introflexis, ap- 
proximatis. Colxinfriella tetragona. Semina oo , compressa, sco- 
biformia, alu membtanacea cincta. 

Fructicee rarius arbores, ramosisslmi, rigidi, serapervirentes 
vel decidui. Folia alterna, integerrima, in aliis coriacea, in aliis 
mcmbranacca, nunc glaberrirna nunc hirsuta. Flores (in pluri- 
bus magni) pedunculati, purpurei, coccinei, rosei vel albi, in aliis 
aurei vel crocei, in corymbis subspicatis, terminalibus djspositi, 
rarius solitarii aut laterales. Per hyems flores futuri in hyber- 
naculo squamis numerosis dense imbricato strobilem menxiente 
inclusi. , 

The genus Jthodora differs from llbododendron in the ano- 
malous structui'e of its corolla, which is separated into three pe- 
tals, slightly united at the base ; the upper one is thrice broader 
than the two lower ones, is 3-lobed, and resembles the half of 
the cordla of a Rhododendron : the two lower ones are spread- 
ing, and have the form bf ordinary petals. This singular struc- 
ture of corolla, proves the correctness of M. De Candolle'’6 in- 
genious hypothesis, regarding the cohesion of petals in monope- 
talous corollas • 

I doubt much, if the figure of the corolla, unattended by any 
other difference in structure, is ftp be considefi^ alone sufficient, 
in this order, to constitute a generic division. Indeed Rhodora 
is so intimately allied to Rfuydodendron^ that it may hereafter be 


• Theorie Elemcmaire de la Botanique, p. 112. I 
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found expedient iq maite them. The figure of the c‘i;»?oUa varks 
much in different spedes of Rhododendron ; atwJ, therefia*©* af- 
fords excellent characters, speh as in anihopogony 

Xlmrimnij chamaciskw^ ckMUchaiicuf^y &c. 

LEDUM.— £wn. Juss. 

Cal^ae minimus, 5-dcntatus, deflorato evanescente, CoroUh 
5-petala, patens. Stamina 10, in disco hypogyno inserta, co- 
rolla longiora : filamenta capiilaria : anthcnc subrotund^p, apice 
poris geininis aperientes. Putillum 1 : germen subrotundum ; 
stylus filjformis, rectus, staminibus brevior r stigma parviini, ca>- 
pitatum. Capsula subrotundo-oi?ata, 5-locu)aris, 5-valvis, basi 
septicido-clehiscens ; valvularum marginibus introflexis, approxi- 
matis. Reccplcuiulum 5-lobum, columella 5-angula pedicella- 
tuin. Semina oo , plana, llnearia, scobiformia, utriuque in alaf 
membranocea desinentia. ^ 

FruticuU ramosissimi, erecti vel deciiralicntcs. Ranmli ju- 
niores, tomentosi. Folia altcma, nunc linearia, nunc lanceolata 
aut clliptica, margiiie integerrhna et revolata, supra nuda, rcti- 
culatim venosa, subtus lana fulva instructa ; (piandb contrila 
odorcm aromaticum emittuut. Floret albi, pcJicellati, in corym- 
his tenninalibus densi. 

» 

LEIOPHYIXUM, — Perso^n Syii* 

Ammyrsine Ptirsh, Ledi species Hort. Kcu\ ct Wilkh C(i~ 
^arprofunde 5-partitus, j>orsistens. Corolla o-petala, hypogyna. 
Stamina 10, hypogyna, con)l!a longiora ; filaraenta capiilaria* 
glabra ; antbS’se subrotundae, lateral©#, interne longitudinaliter 
rumpentes. PistiUum 1 ; gennen subrotundum, gfebrum ; sty- 
lus hliformis, gracilis, rectus, staminibus longior t stigma par^ 
vum, capitatum. CapHtda subrotundo^Tata, stylo persistent© 
rostrata, 5-locularis, 5-valvis, T^rids ,3-locularis, S-valvjs, 'apice 
septicido-dchiscens : vah is ovdtis : marginibus introflexis, rfemo- 
^tis, reetis, Cohmelkt subovata, teretiuscuja, rugosa. Semina 
oc , minuta, Isevia, aptera. 

Fructiculus ercctus, ramoassimus, 'Sempervireps, rigidus, 
foliosuti. Folia spansa, parva, ovalia, plana, integerrimu, coria- 
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cea, ^abra, lucida* Flores parvi, albi, pedicellati, m corymbis 
tcrminabbus numerosi. 

Sp. 1* buxiformin. 

Leiophyllum buxifolium, Elliott jl. Carol, ct Georg. 1. p, 457. 
Leiophyllum thymifolium, Persoon Syn. \.p. 477. Ainmyt- 
sine'buxifolia. Pursh.fi. Amer. sept. L y?. SOI. Bot. Regist. 
t 531. Ledum buxifolilini, Hart. Kew. 2. p. 65. Berg. Act. 
• Petreyp. 1777. p. 213. t. 3. / 2. WiUd. sp.pl. %p. 602. 
Mich.fi. Amer. hor. 1. p. 260. Ledum tliymifolium, Lam. 
Ehcycl. 3. 2)- '^9* ^ust. gen. 4. 363.^^ 2. 


Art. IX.-— On the Geographical JDistrihution of Insects. By 
M. Latreii.le. (Concluded from Vol. V. p. 378.) 

JVIant Icpidoptcrous insects, which form particular gi’oups, 
and a variety of other species, 'vnll remain a lon^ time un- 
known. All the successions of species spread themselves gradu- 
ally from east to weat, and reci[}rocally. Many of those which 
are found in the provinces of Normandy and Brittany, inhabit 
also the southern pai’ls of England. The departments situated 
on the left bank of the Rhine, to the north, have, in this respect, 
a community of speyes with the neighbouring provinces of Ger- 
many. Some of the Levant species, such as the Ctmikarls ori- 
entalist, the Mylahris crassieornis, a beautiful variety of the Me- 
lohhiha occidentaiis, brought by Olivier, aad some of the diur- 
nal Lepidoptcra, appear to have travelled towards the west, and 
to have cstablishetl themselv<?fe in the Austrian territory, near Vi- 
enna. It ap}>cars to me, from the collection made by tliat cele- 
brated naturalist in Asi.'i Minor, in Syria, in Persia, ike. that 
the insects of these regions, though nearly allied tc) those of tlie 
soilih of Europe, are yet, at the same time, for the most part, 
specificEilly distinct. I have the same opinion in regard to those 
'‘of southern Russia and the Crimea, The insects of the coasts 
of Coromandel, of Bengal, of southern Cliina, and even of Thi- 
bet, of 'jvhieh some have been communicated to me by Ul^eral 
friend Mr Macleay, have many points in common vnth each 

• . I) 2 
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other ; but they are absolutely distinct from those of Europe, al- 
though they may be generally class^ in the same genera, a^ 
well as in some dT those of Africa. We do not there find any 
species of Oraphipteray AJdSy ScemruSy Pimdmy Lepi^nmy or 
Erodim^ genera of which Nature appears to have confined to the 
sdutherit and westemparts of the Ancient Con tine nt. Fab 
cius has assigned to the Eas tindies some species of Brachy* 
cerus ; but I have never lieen able to discover a single indi- 
vidual of that genus among the numerous collections which 
have been formed there. The genus Anihla occurs in Ben- 
gal, but further than that they do not find a single spe- 
cies. 

The island of Madagascar, in respect to its natural families of 
insects, is allied in sopie points to Africa. But its species are 
very distinct, and many of them have no analogies in that coun- 
try. The islands of France and Bourbon, offer also vestiges of 
tile same affinity. The insects of these colonies appear, however, 
in general, to keep closer to those of the East Indies ; their num- 
ber is very limited. 

Although the entomology of New Holland has a peculiar 
type, it is, nevertheless, composed in a great part, of species analo- 
gous to those of the Moluccas and the south-east of India The 
genus Mylabrh9y of which the species are so abundant in the 
south of Europe, in Africa, and in A^a, does not a|:^ar to pass 
beyond the island of Timor. If such be the cjise, New Holland 
would bear a trait of resemblance to America. In like manner, 
we find there the genus PapeduSy of which the s{)ecics arc known 
more particularly to inhabit the New World. I suspect that the 
natural productions of that westemrhemilvphere, considered under 
the relation of generic groups, are more allied to those of the 
east of Asia than to our own. It is known, that tlie Marsupial 
animals are c<»nfinecl to the eastern extremiff of the Ancienf Con- 
tinent, and that they appem* in the New. I could produce 
other examples, of which some might be taken from the class of 
Crustaceous animals. 


• New H(vUand,iii less rich;j its soiF, so f^r as it is known, being, more diy, 
not so w^oVdy, 
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The of New Zealajod, of New Caledonia, and proba- 

Wy diose of the circunijacciat isles» appear to me to have many 
affinities with the spepies.of New Elolland. I presume it is the 
same with some other archipelagos of the great southern ocean * 
These islands, chiefly coaxlposed of aggregations of coral 
rocks, form a chain which unites them to those of the west, and 
frwi which they have been ab}e to receive their productions. 
But, on the American side, there are no groups of coral islands 
to aflbrd such a mode of communication. Hence^ it happens, 
diat many of these islands are Ajnerican by their geographical 
position, but Asiatic in regard to the animal and vegetable pro- 
ductions of their soil. 

The New Continent presents a like progressive march in the 
changes of species, relative to considerable differences of latitude 
and longitude. M. Rose has collected in CanJina many spe^ 
cies which are not found in Pennsylvania, and still less in the pro- 
ving of New-York. The researches of Abbot on the Lejudop- 
tera of Georgia, prove, that they find there certain species of that 
order, of which the principal seat is in the Antilles. The banks 
of the river Missouri, for about twenty degrees to the Vest of 
Philadelphia, serve for the habitation of many peculiar Insects, 
of which I owe the communication to Mr Macleay. I have al- 
so seen a collection formed at Louiriana, and have there observe- 
ed other mutations. The entomology of the Antilles presents 
a contrast to that of the United States. The island of Trinidad, 
in the 10th degree of north latitij^de, produces equatorial species, 
^ch as the butterflies of the divisions called Menelatis^ Tmcer^ 
&c., which are not to be found in St Domingo. The first named 
island is also characterisad b^the Dasypits or Armadillo^ a qua- 
druped unknown in the latter. The BrazUs possess insects 
found equally in Cayenne ; but they also produce a cloud of 
others which are pcciJiarly their own. ^ 

Jf, we institute a com jjarison between the parallels of the Old 
and New World, with respect to the temperature suited to 
the various species of insects, we shall find that these parallels 
do not in that respect correspond. The southern insects of the 
western hemisphere do not extend so far to the north as in ours. 
Here, as we had formerly occasion to observe, they beg^ to ap- 
pear between the 48tli and 49th degrees of Qprth latitude ; while 
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m the western world, they arc scarcely found, uniH wetieadj 
the vicinity of 48“ north latitude. . ’J’he genera Scorpio^ Ci^ 
cnduy nre always our gutdea. When one reflects 

on the physical constitutiou of Atnmca, when we consider 
that its soil is mudi irrigated,- con^derably mount^ous, cover* 
ed mth great forests, and that its atmosphere is very moist, we 
may conceive without difficulty, that certain genera of insects of 
the Ancient Continent, which affect djy, sandy, and very warm 
situations, such as Authia^ PimeliOj IHrodkis^ lirachiccr^y &c* 
would ho unable to exist on rich, humid, shaded soil of the 
New WorkL Also ihe number of carnivorous cdt^pteia, is pro* 
]iorti()nally less on the New than the Old Continent, and their size 
is often inferior. The scorpions of Cayenne and of other equi- 
noctial countries, are scarcely larger than that species of the 
soutli of Europe called occHanvs\ They are, then, I'ar from 
equalling in size the African sj>ccies called AJer^ wliich is almost 
as large as our river cray-fish. Ilut America yields not to the 
most fruitful countries of llie ancient Continent, in regard to the 
species which liveon vegetables, especially of the Lcpidoj)terou« or- 
der, and in tlie genera Chr^somcla and Cvramb'^a^ 

It is also abundant in the wasp and ant tribe ; in orthopterous in- 
sects and spiders. The southern parts of China, however, and the 
Moluccas, ap)x*ar to preserve a kind of superiority, in giving birtli 
to such insects as the Papilio prmnms, the Boinhja: atlas ^ See. 
of which the dimensions suq>a>ss tliose of the American Lcpid(vj>- 
tcra. One fact which I ouglit not to omit, is, that Europe, 
Africa, and Western Asia, have scarcely any iiisei is of Uic ge- 
nus' or spedres^ and those few^ very small ; whilst those 
iA the Moluccas and South America are of a very remarkable 
size. The atmos})lK!ric and habitual liuinidity of tlie New Con- 
tinent, its narrow and prolonged form, the vast eSitcnt of the 
seas which civ^iron it on all parts, and the nature of its soil, fur- 
nish us with an explanation of the disagreement which is to be 
observ'cd between its climates and those of our liemisphere, con- 
side^^ under the same parallei. The New Continent is to the 
Ancient Wqrld, what England is ti> a great part of Europe, Nor* 
liiandy and Bretagne, comjwed with the provinces^ of France 
i^ituatedeto their east, could also furnish us with analogous rc'^ 
remWauccs. 
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We bate dteady saidj that the -distanctioa of cBiaale&.giveii 
hyFahrkdus, was iA man^ points arbitrary and injudli^us^ Tbi« 
we now eonie to eonSrm^ by our gencrsJ observations 4a the lo« 
entities proper to Ihe gmera of Arachnides and of insects. What 
I wish to attempt is^ if possible, to establish, with the rcsoureas 
<rf ge(^m|diy, divisions whid^ may coincide with our actual zoo- 
logical knowledge, and even with ^at which shall in future he 
acquired. 

Greenland has been to .^naturalists the extreme boundary of 
their r66earche8 towards the Arctic^Pole, From the examination 
which Gtho Fabridus made of its insects, and which, willi the 
Arachnides, did not exceed iii^number 81 species, it appears that 
thej!^ animals are, in whole, the same as those of Denmark, of 
Sweden, and more especially of that portion of Lajdand which 
rises from the latter kingdom. One may consider the northern 
extremities of Greenland and Spitzbergen, that is to say, the 81st 
degree of north latitude, as the jxiints where vegetation termi- 
nates. But to obviate ail diliiculty, and foa* the sake of esta- 
blishing a duodecimal division, which will be conv<^ient and 
frequently agree with my observations, I shall run back this last 
limit of vegetation three degrees higher, or to the Sith degree. 

Wc have seen that Lapland had a 6}>ecial Fauna; that those 
of the south of Sweden, of the north of France, as far as the cli- 
mate ol’ Paris, and of a large portion of Germany, exhibited a 
great similitude; ihA the southern insects shew themselves for the 
first time to the south of Paris ; and exactly in those places where 
the vine begins to prosper, by tlte influence of the mean tem- 
|joratOre alone, W e have said that the cultitrc of the olive, which 
commences in France btitwc^n the 45^ and 44'* of latitude, an- 
nounced more jwticularly the domain of the sjxx'ics of the soutli ; 
and that those of still warmer regions appear two or three degrees 
lower, towards the i^rthem limits of those countries in which 
the orange and the palm flourish in the open air. Barbary, 
where the date tree comes to perfection, and where they culti- 
vate the sugar cane, the indigo, the banana, fee. presents us willi 
some genera of instils proper to the countries in the vicinity of 
the e<[uatOf. Finally, wc perceive ourselves to approach it still 
.nearer, while view ing tl)e spccicb of the south of Egypt, ^cnegah 
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&C, Now, if we divide by twelve degrees kito twelve sectionst 
aodeconinence at ihe 84° of north Uititiide,a meridian which would 
proceed from the western parts of Spitzbergeu or the nrighbour- 
ing coasts of Greenland, wc sliall hgve a suite of latitudes, 
which will correspond successively to those of the limits of couu* 
tries which we are to examine, under the general relations of 
Zoology and Botany. We shall continue these sections, each 
consisting of twelve degrees, beyond the Equator towards the 
Antarctic Pole, and shall stop at the 60°, under the parallel of 
Sandwich Land, which, on that side, may be r^^ded as the fie 
plu^ ultra of geographical discovery. 

Thes>e intcTvak may be divided by twelve, the aliquot iiarts 
of their difference. Thus, for example, the arc c^omprised be- 
tween the.48° and the 36° of N. Lat, lessened necessarily by 
some of its parts, will give the numbers 4?5°, 42°, 39°, of latitudes 
to which many of my preceding observations apply. It appears 
to me always certain, that a space in latitude, measured by an 
arc of twelve degrees, some local variations being abstracted, 
produces a very sensible change in the mass of the spei'ies, and 
that such change is almost total, ii* the arc is doubled to 24 
as from die north of Sweden to the) north of Stiain. This 
change takes place equally in the direction of the longitu<le, but 
in a much slower manner, and at greater intervals, since the 
mean temperature, without particular and modifying causes, 
would be uniform under the same parallel. In projxirtion as 
one advances towards the |X)lcs, the extension of the species em- 
braces a gi eater number of geographical divisions, because that 
of the parallels of longitude diminishes progrc>4sivcly, on leaving 
the Equator. But other circumstances also tend to reduce their 
number. 

The insects of America, even those its northern provinces, 
at least as &r as Canada, differ specificidly from ours, whilst 
those of Greenland appear to be European ; that last country 
shall for our geography of the insects of the Ancient Conti- 
nent^i,the point of defiarture of our first meridian. It would be, 
on every hypotik^sis, intermediate l>ctween the two hemispheres. 
»The Canaries, the Capo do Verdo Islands, and Madeira, are 
Africait; by the natur of their productions. Our meridian, 
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then, will follow a middle direction between these islands^ and' 
the most eastern cape of America, that of St Roque in Brmstl. It ' 
will pass by the Western Asorcs, and the island of Ascenskm, 
and will come to an end a little to the west of the Sandwich* * 
Land Its longitude will be 34° west of the meridian of Paris. 
According to my observations on the insects collected in Persia by 
Olivier, and the resemblance which they bear to those of the south 
of Europe, and the north of Africa, and the essential differences 
which may l>e observed in their comparison with those of the East 
Indies,' *1 am induced to believe, tl^t the greatest changes in the 
sp>ecies take place in the south, towards the frontiers of' Persia and 
India ; and in the north, at a short distance irom the eastern side 
of the Uralian Chain, and the Sea of Azal, a little beyond the 
meridian, wh^ch is under the 60° to the east of Paris. We may 
nearly establish this limit at 62® a little to the west of the Obi, 
of Balk and Candahai’, &c., w'hich will give us the means of con- 
tinuing our duodecimal divisions ; for if we add the number of 
62® tolliat of 34®, tlie dilfereuce of our first meridian and that of 
Paris, wo shall have 96, a quantity susceptible of lx*ing divided 
without ftm^tious into eight parts, of w^hich each eqifals the 
thirtieth portion of a circle. We shall thus separate •the An- 
cient Continent into two great bands, of which one is western, 
the otlier eastern. If wc give to the latter the same extent in 
longitude, or 96®, the meridian which will tciTninate it to- 
wards the cast will»bc 158° more eastern than that of Paris, 
It will depart from Kamtchatka, will direia itself to tlic Caro- 
fmas, and from thence proceed between New Holland and New 
Zealand. Augmented by onedburth, or 24% this band will 
have for its eastern limil anoyicr meridian, which, at 182° to the 
east of Paris, will pass near the East Cape in the Straits of 
Behring, will prolong itwlf beyond tlic Friendly Isles, and form, 
without any error •('importance to our object^-f, a line of 


• At the we«tem declivity of the mountains which separate Mekr&n and Se^iee- 
tan from lliiido^tan, and of thOsKv^ich are intermediate between the Great and 
tb^ Little Buchoria, touards the sources of the Jikon and Gikon. 

f It is probable thai the animals of the countries which terminate tlte north- 
east of Asia, alhd the north-west of America, or which arc adjacent to the Straiu 
of Behring, ha\u murh in common with each other; thus these do n<»t 
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* 4 iesit 8 rcation between Asia and Amorim. The other 144^ 
wift ooiii{dete the drdie of the equator, and will be the extent m 
longituife of the great zone proper to the insects of Amerknu 
"We shall divide it equally, and, under the same denomino)^ 
tions, into two equal portions of 72^ eacli. Thus the circle of 
the equator will be divided into four arcs, of which the value will 
be 7^®, 72^5 96^, and 120^, or in the proportion of six-tliirtieths, 
eight*thirtieths, and ten-thirtieths. The extent in longitude of 
‘ the Ancient Continent will comprehend £16*^, and that of the 
New 144® ; winpared with the entire measure of the Equator, 
they will give the following proportions : eighteen-thirtieths, 
twelve-thirtieths, or nine-hfteentlis, ftix-fifteentlis. 

Our lesser zones or climates will be Arctic, or Antarctic, ac- 
cording to their position on this or the other side of the Eqiii- 
noxial Line. The climate comprised between the 84^* of* noith 
iatitiide and the 72% will Ix^ar the name of 2 >olnr climate. 
Advancing towards the Equator, and still continuing the division 
of twelve, we shall have the following: mb-pohr^ mpenor^ 
infermediutc, super4rop7cal^ tropical^ ami r^?m/orMZ climates ; 
but as I have cut each hemisphere into two great parts, I shall 
distingufeh the climates of each of them by the epitliet of rec»v^(?m 
of eastern. The Antarctic Climate shall only consist of three 
sorts, since we go no further than to Uie GO'' of soiith lalitudc ; 
those which I would call Polar and Sub.p>!ar are those sup- 
pressed. The divisions and denominations will bi! tlic same for 
the two Continents. Let us make use of them by souk? apj:Jiea- 
tions to the northern and western part of our Continent, being 
tliat with which we are best acquainted. 

The p(dar climate will present intects of the greatest part 
of Greenland, of Iceland, and Spitsbergen* In the 
climate we shall find th^isc of Norway, of the north |)arts of 
Sweden and European Russia. In thes^are the insects of tl»e 
eoldest countries. We shall place in the mjiermr climate those 


form but an iiriificial demarcation, lific that produced by those of Gibraltar, bettrrcu 
Europe and Africa, The meridian which serves its as the limit l>ctwcen Asia and 
America, -cuts in two C(|uul parts the oc^an comprised between the maritime coasta 

of Canton, and those of California, wliich are under the same latitude. It would 

... 

thus form ge<'^aphkaliy a most natuial divi-don. 
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cf Great Britaiti^ of the soath of Swetien, of the noilh. 
aa litr as cour^iecf the Loire, of Prusaa, of GeWtk&y 

Sroper^ and of the south of Russia, as far as the Crimmf ex* 
dusively. The intermediate climate, at equal disUmces fronr 
the polar and ^uatorial, will comprehend all the other insects 
of tJie south <if Europe, aiul of a western portion of Asia* Those 
from the north of Africa, to the Equator, belong to the climates 
whidi I have named super-tropical^ tropical^ and equatorial. 
These western climates may l)€ divided, by a meridian, in- 
to two* equal parts of 48^* eaclj ^ meridian would 

pass under the 14® c^i^t of Paris, near Vienna would leave to 
the east, the most southern |)art of Italy, Turkey in Eurofx?, 
Eg} pi, &c* Now, we have alrcatl y observed that many insects 
of the en\ir(‘*is of Vienna, are found also* in tlie Levant ; and 
^hat those of the kingdom of Naples, of Egypt, and of the 
south-east of Eur(>}x?, ap/x'ar to ditfer, for the most part, from 
the species of the sotiilicrn and western species of that division of 
the globe ; we can then form lu re Sub-cliniatcs. If we cut the 
eastern band, of which the extent in longitude is IgO®, into 
four equal sections of each, by meridians, we shaft have 
sub-cllinatcs, of which the boundaries accord with nature. Thus 
the first will comprehend Himlostan, Thibet, the Little Bucha- 
ria. Western Siberia, &c. In the second we shall find almost 
all the PJiilippine Isluiuls, China Proper, and the regions to the 
north, as far as a Ihtle beyond the river Lena. 'l1ie Corea, 
Japan, tlie country of the Maiitcheus and the Tonguses, Stc* will 
form the third. Lastly, the fourth will present us with Kam- 
Ischatka, and' the other countries which tenninato the north-cast 
of Asia. America couk^also^lx? subdivided in the same manner, 
or in parts of 36®. 

I am sensible, that Na^re, in her di.stribution of localities pro- 
per to the species of ammals, frcY|ueatly swetjyes from the 
regular inarch which I have traced ; tliat her liixs of habifatiun 
form curves and sinuosities, and that they are even iiiion uj^ted 
or crossed by others. But I have simply wished to skctcli out 
a sort of geograi>hical map ; I have endeavoured to circiunscribe 


• And afterwards of 24-®. 
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il as Mil as possible, to divide tt according to some fixed }Min* 
dples, into ports iirhich were in harmony with my ubservaiions, 
so that the blanks or squares might be filled up, in pitqiortimi m 
"the objects which ought to be there placed should be disevnrered 
I have proposed to myself, in a word, to make geography ao 
cold with entomology in a general manner, not susceptible of cx^ 
treme rigour. For the rest, it is, as I have already said, an ab- 
tempt which has need of renewed conrideration. 

The progressive increase in the intensity and duration of heat, 
has an influence on thesizc„the devclopemait of the mucous 
membrane, and the colours of insects. « }n general, the nearet 
we approach the equinoctial regiops, the more we find species re*, 
markable for their size, tlie eminences and inequalities of tlieir 
bodies, the brilliancy an<l variety of their colours. I believe 
I may assert, that the augmentation of light tends to convert 
the yellows into red <ir orange, and that its diminution causes 
tliem to pass into white. The same observation applies also to 
shells. The HeUw 9ie7norcdky which in our climate, lias a yel- 
low ground or base, is red or reddish in Spain. When, in pro- 
ceeding from north to south, w'e arrive at the island of Tencrifte, 
w;e there perceive that our cabbage-liutterfly {Papilh clmraiUhiy 
Hiibn.), and that which we name Vulcan {atalanta)^ have ex- 
perienced a modification of tiicir colours. The diurnal butter- 
flies of our mountains have, for the most part, the base of the 
wings white or brown, more or less d€H‘p. 

These observations on the climates of insects, &c. interest the 
geographer not less than the naturalist. They may jirove use- 
ful in the determination of the natural limits of sonic disputed 
countries, as in the case of islands si^oted between two con- 
tinents, the res]iectivc distance of which may be too great to 
mable animals and vegetables to be pn^galed fn>m the one to 
the other. have seen that GreenlaiM, which geographers 
jpin to America, is, according to the Fauna of Fabricius, more 
allied to Europe, or at least, that it may be regarded os a middle 
land, to which eitlicr continent may lay claim. Thus, tlie Ca- 
nary Islands and Madeira, ought to be associated to Africa, for 
the insects found there are perfectly analogous to those of Bar^ 
aqd the adjacent countries, America, also, differs under 
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the same relations^ from the uiestem regionb of our henii^^liere» 
and we must conclude, that it has not been detached frofA it 
during the last revedution of our planet* Lastly, when I db« 
serve that the insects of the countries which surround the ba^Fia 
of the Mediterranean, the Black and the Caspian Seas, angular- 
ly resemble each other, as to the genera and families in which 
they arc grouped ; when I consider that the greater number of 
them live exclusively on a soil, sandy, usually salt, and little 
wooded ; that the vegetables of these countries also present many 
points of agreement, the thought immediately rises in my mind, 
that such countries have drawn their origin from the waters of 
the ocean ; but 1 fear lest I permit myself to be carried away, 
by a spirit of system. I shall only beg of geologists, to whose 
ju<lgment I ubmit my conjectures, to permit me to give 
the analysis of a curious passage in Diodorus Siculus, (b. ii. 
art. 70,) which ap{)Qfirs to me to preserve, under the veil of 
allegory, a tradition relative to the changes which these coun- 
tries have undergone* which I think not inapplicable to my 
subject. 

** Tlie cartli brought forth a horrible monsHef^ from 

whose throat issued a fearful quantity of flames. It appeared 
first in Phrygia, burned up tlufl country, which took its name 
from the disasterj^^ followed, a.s far as India, the chain of Mount 
Taurus ^i»d reduced all its woods to ashes ; then falling back 
upon the Meditcrraiifcan, it fired the forests of Lilian, traversed 
i®gypt, carried its ravages as far as the western jiarts of Lybia, 
and, once more changing its direction, terminated on the Cerau- 
man Mountains. It dosolatcKl the country, caused a portion of 
the inhabitants to perishf an<^ forced the remainder to expatriate 
themselves to escape death* Minerva^ by her prudence and 
courage, slew this monst^, and has since borne its skin on her 
breast as a defenrivc ^tfmour* The earth irritated .by its death, 
gave birth to giants, which were vanquished by J upiter, aided 
by Minerva, Bacchus, and other deities.**’ 

Here, as in all the mythologies? of antiquity, the various 
agents of the pow^ of nature are deified or personified. The 
action of subterranean and volcanic fire, is reprcsenied under 
the allegory of a frightful monster, vomiting forth torpenWof 
fire, whicli travels over, successively, the mountains of Asia Mi- 
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nor, Medta^ Hyrcania^ Libaii, Atliits^ &a ^cl.gaimng 

those of Greece, terminates its desolating course on the moun^ 
tains of Kimm^ in the face of Italy* Now, these ai'e |Tredsely 
the mountains where 'minertdogists ha^^e detected the traces of 
volcanoes. 

Even in Uie time of Hmner, the geographical knowledge of 
the Greeks, relative to the souUt-west of Europe, was very ob- 
scure, and it is therefore not surprising, that, at a peritKl much 
more ancient, the traditions have not embraced a greater extent 
of country* , 

The calm of Nature, the repose which she accorded to these 
unfortunate regions, by the extjnctiaji of the devouring fh*es, 
and the re-establishment of order, were attril^uted to a consol- 
ing and beneficent divinity, u> tl.e Minerva, and such is, 
perhaps, the primitive origin of the cotweeration which the Atlte- 
niaiis made to her of tlieir cities, 

Pardon this digression. I beliove<l m\ . If (o have c.iuglil a 
glimpse of the manner in which tlu' n iikmbninctM’f the last 
volcanic eruptions, of vvhi^]^. a pan ol’tlu* Ancient Con- 

tinent has been the thcntie, was perpetiiaird ; djat it liad heeri 
clothed, after the manner of all ija early fact^. unrler 

tile disguise of fable; and T IkivV thercierc pnau.ctd the mo- 
tives of my conjcHiture.s, attatbiut* to them no other inuTcst than 
that which a search arua h utli : r 


Aar. X. — Obscrvailom m the Counirks of Con^^ and £a- 
ajigo^ as in 1790. liy Mr Author of the Letters 

to Mcnco Park, kc, &c. (Continued from V<jh V. p* 275*) 

Birds .— or WhidaJi Birds.-^ X*^eiie are vast num- 
bers of these in Loango. They are aliout the size of a bullfinch^ 
and are marked like that bird on tlie wings. The feathers of the 
tail, which is about five times the length of the body, are beau- 
tifully aixhed, and have a fine gloss. TJ|e Portuguese, 
whom they are caJed Hmnpasa/ra chamada veum, prize them 
highly for tlieir beauty, and keep tliem in cages in their houses, 
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wberc I have often seen Xhcm.-^Boolicoco. Some tifavelleps 
have asserted, that Angohi abounds with Peacocks, whidi are 
inclosed within higli walls for the king’s amusement, and that 
none of the natives dare kill them. These, I suspect, are^ 
the BcK)licoco of Angoy a, a very beautiful bird; but to what 
species it belongs, I know not. It has neither the scream of the 
Peacock, nor his train. It is about the size of a pheasant,— 
very wild,— and numerous. The name Boolicoco, is derived 
from its note, coc-coc^oc. The back and wings are of a light 
green, -^he breast, and the larg^» feathers of the wing, are 
brown, — the bill, red yeuov/ ; the tail is long, and covered 

witli transverse bars oi green, J)lack, and yellow; but without 
muons, it has, howiwer, the crest of the peacock.— 

Loangcj can b^'ast of a great variety of Pigeons of all colours ; 
some are green, so tlial ih^ey cannot be distinguished from the 
leaves anuuigst wliivli iluy <'oncoal themselves. They arc fre- 
(juuntly su Till, as to bi'nighl down by a shot. — Mam- 

Tills I’lid . obf'.e .ijv size of a turtle-dove, and of 
most exquisite ucauly Tlic blomn on its gorget, wdien distend- 
ed like that of the pigeon, varies front a flaming purpV^to an 
mtciise blue, according to the iigbtm which it is viewed- They 
are to be seen in i.e ge floe! ijovering near the fishing parties. 

U is, I belkwc, ;he Blue JtulivT (jf the Leverian collection.-— 
P llrun. The Pelicans uf pt'ng s' wdjieh arc the largest of tlie 
kind that liirise keep logvihcr in flocks ot many thou- 

,'5ands. d'liev are quite unpalatable, from their rank fishy taste. 
r*hiive sonitdmcb shot them, and stufl'ed their skins; but owang 
to a sup<*ra!)uiidance of uleagiimus matter, and the wann w^ea- 
ther, tliey could not be ^rcsejjved. I'hc wings, when stretched, 
measure ten feet fi'oni tip to tip. — Parrots* Every morning, tlic 
Parrots leave their roosting places in large flocks, in search of 
food, and return in \iih evening. A confused i^oise denotes 
their flight. They nestle in societies on the large cotton- trees,- 
and it was no nncouiinon tiling to sec upon one tree alone, up- 
wards of an hundred nests. These are generally scooped out of 
the bark, whicli is very thick and easily penetrated . — Coosu En** 
qneku This is a green Parroquet not Itirger than a sparrow^i^ra 
very pretty bird. — Toucan, There is a species of ToucEmlltthe 
woods, about the size of a magpie, with a monstrous jmtuber- 
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ftnoe upon the upper niandible. I believe it in the Raiuphaistos de* 
Msribedb}^ The brilliant scarlet plumage 

of this bird {n-oduces a beautiful effect in a flock : the length of 
"its legs, however, gives it rather on awkward appi^arance on diy 
ground ; but these, and its long nock, are absolutely necessm-y 
for procuring its fixid, which it searches for amongst reeds, in 
marshy grounds, and in pools of water. The form of tlie upper 
bill is well calculated for assisting it in this operation. When 
flying, the whole bird exhibits the fonn of a cross, whence the 
Spaniards and Portuguese call it the Bird of' Christ, and tliero- 
fore will not sufler it lo be molested in their territories. The 
islands and sand-banks of tlic river are frequented by vast flocks 
of Flamingos, Muscovy clucks, plovers, cxxits, curlews, water- 
hens, kc,~OioL Among others, there is a small Homed Owl, 
about the size of a canary, — a very singular little bird.-— 
lows. Great niimliers of tliese frequent Congo in September. 
They are much larger than those which visit Britain; but 
whether they migrate, or remain in some part of the country 
throughout the year, I could not ascertain. 

There is a small blue bird alx>ut t)ie si/e of‘ a linnet, which, 
from its social habits, deserves to be inenlionetl. It nestles in 
whole flocks upon a dwarf bushy iriHj, and I liave sometimes 
counted to the numlier of five hundrtd nests upon a single tree. 
One is apt at first sight to mistake them for fruit. 

G,» ASS-CLOTH. — The substance of which this is manufactured, 
IS prepared from the inner bark of a broad-leaved plant of the 
bamlxx) species. During the intervals of leisure in the hunting 
and fishing seasons, groat quantities of it are collected frmn the 
marshy grounds ; and at the rendezvous of each party, every 
idle person is immediately set to work to prepare it for use be- 
fbm the sap exhales. When completely disengaged from the 
external baisk, it is hung up in handfut^^ dry part of it is 
Afterwards stained with various substances, which produce veiy 
vivid and lasting colours. It is then worked up into clotha 
and different pieces of 

There is a small kind, chiefly used by the princes,— covetedl 
with raised work of great reguliirity, and surrounded with a 
fringed border. These* are aJl made from the fibres before they 
arc spun. Tlie spuming is {lerfornied by the simple operntum 
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<£ twisling the fibres upon the thigh, with the hand. In tbi^ 
it is wrought infca {ihawls and' caps, and other pi€«ce» of 

dress. 

The caps are knit with a s^igJe needle in a very ingenious 
tnanner,--M3pmtrieacing at the crown. < They present the appear* 
ance of alternate ^onesof raised and inverted work, assuming 
different paterns. Their value varies from one to two guineas. 

-^he shawls are generally of a circular form, with an ojicning 
in die middle to admit the Lead. They likewise are knit, and 
have a Variety ol‘ open work i^pon ihem. Two small semicircu- 
lar segments are left o[)j>osite to each other upon the circumfe- 
rence of the shawl: from eacl^of these, a large tuft of untwist- 
ed filires is suspended by a number of threads, w rought into the 
^awl alongst 'he mai'giii of the segment, like radii of the circle 
of which it is a part. These tufts serve both for ornament and 
fly-flaps. 

If the materia], from which t!iew‘ articles are made, were ma- 
nufactured in tlu' same manner as flax, it might become very 
valuable ; for ii could be reduced to great fineness, the ^bres 
being remarkably strong, and capable of very minute division. 

Mon KY.— When manufactured, grass-cloth becomes the repre- 
sentative of wealth ; each piece is alH>ut 20 inches long and 15 
broad, and worth tlirecpence. With these, purchases of slaves, 
ivory, cu»rn, yK?pper, kc arc made; and a person going to mar- 
ket, takes a roll of them under hi*^ arm. A certain number 
sewed Xogether^ make a piece of a proportionally higher value, 
which at the same time serves Air clothing. 

TatiEp.— ’'JVavellers say, that Congo and Loango abound 
in great varieties of iMia^itifuJ trees, slmibs, and flowers ; but 
during the scjasons in winch I have always happened to be 
there, they weiv n cori'^'.ficuous ; a few scarlet flowering trees, 
at a distance in the lorests, l>eing all that were* obwvablc 
ff^i the river. It is well known, hi)W'ever, that piec*e.s of 
valuable cabinet timbiT, have at times lN?en picked up among 
tbe fire wcxkI, and sold in Liver|)ool at one guinea a foot. 

or red SaundtTS, grows to a very large tree. It fur- 
nishes a valuable constitutes the clikf article of trade 

at Ma^ynmba, where ships of 460 or 500 tons burden come*faf it. 
1^10 Ebony-treo abounds in Loango, and furnishes sceptt^ for 
• \oi.. VI. NO. 11. JANUMIY 1822. 



€6 Mr . 

th<i jirittces of tjie cpu^y, , ,,There is jpAp^ which, 

if cat at the prppejr seaspp^TIjfopld JwaSe'j^^ 

CoTTOBr-Tfij?jE:,~This tree groyirs to in enormous size, t 
surer! two at Malemfaa,r,^h 18 fethpmte in drciunference. d?W 
ljark, ,whkli is an incK thick, yields a milky juice when wound- 
ed, The wood is so pervious, that it admits of wooden pegs hp- 
ing driven into it, whereby the natives aro enabled to moupt 
the tree in scorch of tlic birds which build among its branchjw,. 
It IS called by Europeans, the Palaver-tree, from the consulta- 
tions that are held under it. 

Elasi-ic Gum, or Indian Rubber . — The tree which produced 
this substance is very abundant here. The gum, when first 
drawn from tlie tree, resembles cream, both in colour and con- 
sistence ; and it is probably in this state that the South Ame- 
ricans run it upon bottle-shaped moulds. Upon exposure to the 
air, it quickly coagulates. The natives form it inUi foot-ball% 
which have an astonishing spring and elasticity, and are admira- 
bly adapted for that pui’pose. 

CALABASH.- 7 -This is thc shell of a sjx^eies of gourd, used for 
holding wine and otlier liquors. It is sometimes beautifully or- 
namented with indented figures. 

Fkdits. — Very few of the West India fruits are to be found 
either in Angoya or Cliimfooka. A solitary Inme tree at Oyster 
Haven, is the only one I have observed ; but, according to the 
rcfxiits of the Bushmen, pine-apples, oranges, and sugar-cane, 
grow luxuriantly in the interior. They have, however,^ fruits 
peculiar to the climate, w hich are very refreshing to seamen after 
long voyages. There is one called Phoote that grows in bunches 
like gra|>es, of a pleasant acid ta^^te ; a black plum, larger 
than a damson, of an agreeable musky fiavour. 

Va^^i^TABLKs. — The chief articles qf vegetable food in Coi^o 
and Loango^ are plantains, Indian corn^^cassav^ peas, potatoes,^ 
yams, and a species of nut which is roasted for eating. These 
are all very abundant, and, as before menlkmed, are prindipa^^ 
cultivated and gatliered by the women. The plantmn and 
savaareof very rapid growth, and extrmely productive. Th^ 
peas, called by tlie iPrench An^la pea, grow lypn a t^Ji 
shrub ^not unlike the laburnum, six or seven feet hi^, and 
though rather a more flatulent foc^ than the common ‘ aite 
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very a^eeablo an4: well tasted. Iliey have also a pleasaMt odo- 
riferous pej^r, with wiych, along with Cayenne, they feasc«i 
their nieats. Cotton, Cayenne pepper, and Palma Chrisid (the 
afirub from which castor-oil is Extracted), ^ow spontaneously, ‘ 
may be collected in any quantity. 

B1inebai;.s.— O f these I can say nothing, having been at no 
pains to collect specimens ; but if we may judge from the pom- 
poti& names of Mountains of the Sun, and Mountains of Crys- 
tal, giv^en by travellers to some of the high ranges of land, a 
great variety of these might be obtained. At Malemba, the na- 
tives brought me a cubical piece of blue shining ore : it was 
heavy, and not unlike lead-or^; ; but on examining it a month 
afterwards, I found that the action of the air had reduced it to 
a grey powde. , wliich makes me suppose it was manganese. 
Soine of the rocks in the Congo have a greenish cast, resem- 
bling pyrites. 

"^ScfcNEiiY. — The whole of the coast lietween Maytimba in 3° 
30', and Benguela *N(na in 12^ 30' south latitude, affords the 
most dclightlul prospect from the sea that can be imagined. 
PerjXfndlcular red cliffs in many places skirt the shore, while the 
back ground consists of mountains, hei*e, receding far inland, there, 
approaching the sea. Several of these mountains are crowned 
with lofty semicircular precipices, set, as it were, in fringes of trees 
and shrubs ; one of these to the southward of Benguela, from 
its resemblance to a hht, has been called Hat hill by voyagers. 

In other parts, they are studded with pinnacles of single rock, 
like monuments of Homan or E^ptiaii grandeur. On the sum- 
mit of a high hill seen froiti Emlxannui, there is a rock of this 
dekiription, called by tlfe n^^tives, Soanna. Another hill to 
leeward of Aknbrize, . has a rock of prodigious length and bulfe 
lying across its summit. The intermediate space between the 
ridge of mountahis and the sea, is beautifully divei'sified witli 
rising grounds, and ornamented with clumps of lolly trees. The 
efffet of the whole is magnificent, and has no doubt led the 
Portuguese to apply the names of many of their most romantic 
add picturesque scenes in Portugal, such as the Cascais, See,, to 
cenain views of this fairy landscape. Immense lawns and pas- 
ture-gtminds compose the greatest jiart of the fore ground! 
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Long Grass.— .To all appearance, wlien seen from a dUlanee, 
the grass would not afford concealment to a rabbiu but in mdity 
it Is so long as to hide an ele^ant^ b^g in many places feet 
long. Even on the, where/the soil is shallow, it rises five or 
six feet in beiglit. The foc^paths formed by, the natives, wind 
through it in the most intricate and perplexing manner, and can* 
not be traversed but with considerable danger, owing to the con- 
cealment and importunity afforded to all the hostile tribes of 
these regions. To guard against attacks when travelling under 
night, the natives cariy^ blazing torches made of plantain leaves, 
besmeared with an qdoriferdus resin. From this resin, a drug- 
gist in Liverpool extracted an essential oil which he sold for 
nutmeg-oil ! ♦ 

Conflagrations, — The great risk and inconvenience of tra- 
velling through the long grass being much felt, the natives never 
fail to bum it in September or October when completely dry and 
withered. A voyage to the coast at this season, were it only to 
behold the waving lines of fire, would be amply repaid. 1 had 
the good fortune to witness a scene of tins kind at Embomma, 
where the hills rise more abruptly from the plain than they do 
upon the sea coast. Being in the night time, it produced an 
effect, not only sublime, but terrific. When the flames reached 
the hills, tw o miles from the ship, they cast so great a light, 
that it was possible to read on board. The fire raged in a con- 
tinuous blaze fully six miles in length, p^pducing a noise some- 
what like distant thunder ; and from the Alpine nature of the 
ground, assuming a variety of singular shapes and extraordiuary 
forms. ^ 

I cannot but think, that the little jiamlets and viUages must 
frequently suffer on these occasidns, unless that the inhabitants 
take special care to have a sufficient space clear of grass around 
their dwellings ; and even then, th^Ki^ombustible materials of 
which they are built, leave tliem at the mercy of every falling 
spark. It may be remarked here, how liable they must always 
be, on that account, to accidents from fir^ 

For a week or ten days aftes* the conflagration has passed^dver 
the face of the amnUy^ nothing can fee conmved ^re ^^lal 
and wpste; but the luxuriant verdure which r^idly advances 
in the beginning of Novcmiber when the moist weatW ^tsrn. 
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quickly effaces every vestige of fire, and makes ample amends 
for the few days in whidh blackness and delation kept joint 
possession of the earth. To these annual conflagrations, and to ^ 
the effects of the as^es on the soil, must be ascribed the civDized 
and cultivated appearance of the country. This is the harvest, 
of the carrion-crow, the kite, and the vulture, which keep hover- 
ing in the rear of the flames, pouncing down upon snakes, 
lizardj^ crabs, &c, destroyed by the fire ; and, as diready men- 
tioned, “^the Bfia Constrictor itself, which fears no other enemy, 
frequentfy falls a victim to tli ‘ fur^ of this irresistible foe, and 
becomes the prey of these rapacious birds. 

(To he continued.) 


Aai* XI. — Observations on the Difference Level (ff* the East 
and West Seas. By John Robison, Escj. F. R. S. E. In a 
Letter to Dr Bkkwstee. 

D£au Sir, ‘ ^ 

vJN looking over some old numbers of Thomson''s Annds, my 
curiosity was excited by the statements which appear in the fol- 
lowing extracts. 

In the numlier for September 1816, p. 363. Dr Thomson, 
speaking of Binuingham, says : Its elevation has been well 
ascertained, by means of the numerous canals which proceed 
‘‘'from it in all directions, and afford a level Iwth to the cast and 
“ west coast. It must be observed, however, that tlie height 
above the level of the sea^ as determined by cand-locks, is 
not to be implicitly depended on ; for, according to the data 
“ furnished by the canals, the Irish Sea is 50 feet above the Ger- 
man Ocean ; but 50 leet is certainly far beyond the truth 


• In the same page there occurs this passage : “ Barlxjacon, a conspicuous 
“ spot about eight miles north of Is 750 fteet above the level of the 

ThMmed at Brentford* Mr Crei^toii determined its height above Birmingham 
by jkvelUngi he found the height, as given by the authors of the Trigonometrical 
Survey, deviates no less than 150 feet fh)m the truth.” The well known 6cnt<* 
pulous accuracy of the operations of the survey, and the talents of Mr Creighton, 
mkke It’ that there is some miw^prehCn-iion in this statements ", 
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.Again, in the Number for November. 1816, p. 39S, “• The 
difference between the height of the ^ ou.the cast and west 
coasts of Britain is SO feet.*!' 

In the Number f<»r March 1617, p. 177. Mr Gallon, F. B. S. 
in a paper on canal levels, say% in connecting , these sections, 

I ob^rved with some suiprise, that tlie Thames at Brentford 
appeared to he fourteen feet lower than the junction of the 
** Duke of Bridgewater's canal with the Mersey at Runco^js:**" 

« The discrepancy of these statements, ~tbe obvious impossibi- 
lity of the one, and the improbability of the other, made me 
, desirous of ascertaining the point of fact, wdiere tlie two sca^ 
approach so nearly as in the Fritzs of Forth and ("lyde. F(H‘ 
this purpose, I instructed the suporintendauts of the east and 
west districts of the Forth and Clyde C^anol, (on three partlcu- 
' lai' days), to take notes of the rise and fall of the tides at lheii‘ 
respective ends. I at die same time took measures for ascer- 
taining the actual difference of level of e\ery lock, when full 
and when empty. I take the liberty of sending you the results, 
in the liope that some of your readers, who may possess infor- 
mation regarding the s]o})eof the surfaces of the two friths^ may 
communicate what may Ik^ necessarv to complete the connection 
of level to the open ocean on eitlicr side. Wlicj* die C'iilcdonian 
Canal shall have been completctl, it would he satisfactory lo 
have a similar set of levels from the Linnhe Foch to the Beuuly 
Frith. 


Ohfie}i.^aiions at Bowlhig Bay on the Clyde : 


150, 


1821. Feet. In. 

OcL I3 p a calm day, High Water, 152.1, Linv 
1. Strong breeze 1 ^ 

frLw. }”"• 

Nov. 3. Nearly calm, -v 

with consider- f _ , ^ . 

le flMd in C *’“■ I''3-104 

river, 


Fecu In. 

WattT, 159.8j l)clow .summit-level, 
do. 157.101 do, 

V 

do. IST.Sj <!(.. 


pie; Superinlcndont conwders the tides of and M No- 
vijajibcr to be irregular, and that of (ho IStji Octola-r to be a 
j’Hir average one. , * 
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^ £ast and ^ 

***** \ !>' 4W®!N*5 ^ ' ** 

Oil is. W^rta^IJilK beld^ivtoiift fcivjtt. 

K^4 1. do. ll|4^ 

Nov« 3*4 i^WKflhJjlWioid^ IbMvi 3« 40f ASmSf ^ lio* dlo« dcM ^ 

Tbe lilj^lier^ df this district ^soaAdm the ti^ of the 

IStb^OtiMM tolie nciirijtNrDihet holier 4 han the j»iniicsgc, and 
tho^ df tfcri^her ic^be indch lower* ‘ * ^ 

Wtoiik ail f oan learn Dctmt the persons empfatjfn^sdiout tlie 
two extremities of thd Caa^, I infer that the dasoent oti the 
west etad from^the SummitMetrel to average ipidf tide, id 155 . 10 , 
e^ that the descent at the east end is aeotewhere between 154 
and 155 feet 

I may here nbtioe that the effect of wind inalteting the level of 
the sorfacc of water, is strongly exemplified in the reach which 
forms the suminit-lewel of the Forth and Clyde Canal. This 
reach id about eighteen miles long, nearly in a straight line east 
and west When a westerly gale has blown for some time, the 
acUon^if the wind sweeps away the water ifirom the eiiid» 
4 sinking its surface, and accumulating it at the east end, where 
it escapes over the lock-gates in a stream somedmes tee inches 
dee^. 

* The observations of the tides at either end of fjne Canal are 
to be continued for some time, and if I should find that the 
rage differs from what is taken above, I shall communicate the 
result. I am, dear Sir, yours very tnily, 

* JoH 3 ^ Robison 


Aet. Ull.^A Monc^aphqftke Gemi$ Erjneum. By Robi et 
Kaye Gejsvuxe, Esq. F-R. S. R. M. W. Sw &c. 
municated by the Author. * 

The genus Erincum i» M distinct Asm linewn ^ 

neMIKt Fungi^tfant node e«n posttWjfliB ■tonfouijdied with if 
time, It would 'be difficult tttgiw$« titr 

tiar«KWryaic«inte(^ 4 tRi%H 9 »®^^ Ot«p hiljwWip 

of ^)wse miouie jplants b «|t fewted, s** 

tempt to ^escribe it tkauld be iinpM^bhf 1 mail 
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toiK^li upon nothing which is not clearly perceptible with the 
ai(l of a good mici^okx^, . . \ 

This fungus is Ibtind only living l^ves^ on the under 
or upper surfliee of .which, it forms rather broad and mud) de- 
pressed^^i^rfts^ of various colour^ Sometimes in the form of dis* 
so running together^ as to cover a great part of 
the leaf. These patdws, under the micr^cope, appear to consist 
of .a great number short filaments, or rather tubes, a sub- 

rigid, diaphanous, and somewhat succulent aspect, of various 
forms, cvlindrical, turbinate,^ subulate, clavate, &c. and often 
truncate at the summit " These tubes in some sj>ecies seem to 
contain sporules in great abundance, as in E. aureum ; but in 
others they are entirely wanting. Their nourishment appears 
to be derived from the juices of the parent-leaf, from the check 
tliey receive when the leaf is plucked before they are mature. 
Many species require some weeks to attain their full growth ; 
and in some, as E. acermum^ there is a succession during tlie 
greater pari of the summer. 

JEhineim h,^tn^^ in the sixth and last ClaSvS (Gymnocakj^i) 
of Persoon’s System of Fungi, Ix^twixt the genets Demtzt’luvi 
and Racodium. The character of the former is, coispiiosi 
atd effusi^ \fila Icevm ; that of the latter, Byssus siibcmiipactOy 
jHinnum r^erens, 

Jn the Syni^^s Ff Gall, by Lamarck and De Candolle, jBra- 
veum i$ newly at the end of the first division Jilcumntost ) 

of the first Tribe (Gymnocakpu), and connected with the gc- 
nera Conoplea and Sfilbum. 

In the more recent work of Nces von i^^senbeck, Ermeu?n is 
found with Rubigo (Link), under g. .sutt-section, entitled Bysst 
paras^i^>s of which they form the only genera. Ruhtgo^ in my 
opinion, cannot j on any reasonable grounds, be kept separate 
fr^m Errinewm^ I have, thcijd^e, along with most other Ixita- 
Tiists, continued to conrider th^ as the same. 

None^f die species Erxneum have hitherto been found on 
herliaceous plants * : Indeed; so completely are they confined to 

* Mrinei$ 0 it Syn. CalL p. 15. said to gnm on the d<*ad nU^twy of 

hcrhiiccoQS pinntfl; iit of Pcjrrtooa ; «o cntiioly docs it difl’ct 
hirm l^rfncuiT), tfeat U I*# how ft has been adiftdt^'d ioro tJmi gwius. 
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tretps, tfiat ^ vine iti the only exception at pres^ known. 
Among them, dierjeforo^ are we to look for new specieftt a«d the 
American hotenisfc would find vfais labour amply repmd by an" 
attentive scal^chj Jthrough hia varied and splcaadid forests. In 
our own country, several known species of this genus remain to 
be detect^^ and, in all probability, numy new ones. Our native 
botanists may rest assured^ that, <froin the ^>rtness of the period 
which has elapsed since the study of the minute fungi lias been 
prosecuted in tliis island, no conjecture can be formed as to the 
extent of its riches. ^ . 

The only Orders, on plants of which, species of Erineum have 
been found, are, Ament ace.«, Hosace.® (Pomacm); Nucc- 
LACK^, TiLiACEJs, Saementacke, and Aceeacejc. Of these 
the first conta' is. trees the most favourable to the production of 
Erhmum, 

EllINEUM, Lmk. 

Fungus epiphyllus depressus sub-griimosus vel seric^s. Tubi 
cylindrici clavati aut turbinati, simplieCs vel ;,coinposi|i, in 
csespitultun congesti +.— -Gr. lir* 

* C^espkuli ffmmosi, 

EatNEiTM acerinum^ Pers. 

Plate II. Fig. 6. 

E. hypophyllum depressum maculacforme vel , con^luens rufo- 
fuscum, tubis inclifiatis flaccidis clavatis rare turbinatis« — Gr. 
Erineum acerinum, Pers, Syn. Fung. p. 700. 

• De Cand, FL Franc, tom. ii. p. 73. — 83^1. FI. Gall. p. 15. 
Alhcrt et Schw. Conspect. Fung. p. 370. * 

Mouff. ct NesU Stirp. Cryptog. 

Ham, Fb Scot. Pt* if. p. g4. 

Mucor ferx^igineus/ .Ba/b b 514*. p. l2. 

'Hah- In follfs Accris pseudo-platani ; vere, aestate, autumuo. 
White, pale pink or yellowdsh, in its young states changing 
frequently into rose-red, and finally into a de^ fulvous colour. 
The spots or tufts are dense, depressed, veiy ‘irregular in form, 

i* l*er&QCui, in hit> Traiiic «vr les CkamfipMn» tvmekihktB^ has a Hew ohWnraticins 
nn this genus, which he considers ambhg ies vtry ui^usUy I thinh^ for, 

though a raUy cotnc next to them in dpes not by any 

that it 15 produced by the same cause, or ^dvr riircumslahq^.f.^^^^ 

mentions the necessity of dividing Erineum into Utros 

the*i«^Mc5 'at present known, I do not perctsvc how he can Snd sudicieatb'nriuial 
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and oRcn fio confiuM: as to cover a gteat part of 4lio leaf. Fi- 
laments, or rather tubes, glistening nnder a pocket lens, and 
bent at an obtuse angle. Under a high they are cla-^ 

vate, flaccid and diaphanous, maihed oOcaaonally with irreguJor 
transraeiaew bbhque lines. Ttutr is one of our most frequent 
specils, and begins to form cm the inferior surface of the leaves, 
somt alter the tree is in ibU foliage. ^ 

At Roslrn and Braid Herxnitagc, it is very luxuriant and 
abundant. 

EaiNisoM iartuoeum^ mihi. 

Plate II. Fig. 

E. hypo- et ejnphyUum macula?fprmc irrcgulare albq-ferrugi- 
ncum^ tubis linearibus cylindricls tortuosis apicibus rotundatis. 

Half. In foliis Betulas albse ; vere et ceatate. 

A beautiful speries, white in^its young state, and pale or un- 
equally ferruginous when old. Spots irregular^ occasionally on 
die upper as well as the under surface, somewhat tufted, and in 
a slight degree iminersed. Tubes, under the mkroseope, long 
and entangled,# hftear, ^exible, cylindrical, diaphanous, rarely 
incrassated at the a|»ex. This species seems to prefer the young 
and luxuriant leaves whicli are found in shad)' situations, <m 
the lower branches of young birch trees. It ocem-s in spnng, 
and early in the summer; and grows at Ravclrig Toll, near 
Currie, among the salicca; and at lillston^Bu^n, both in the 
neighbourhood of Edinburgh. 

Eeikeum fillaceum, Pors. 

Plate III. Fig, 3. 

E. hypo- et epiphyllum pallidum psspkuli sA'pe confluentes^ 
tul^ linearibus graeiKbus apicibus incurvaiis.^Gr* 

Erineum dUseeum, Pere^ Syn- Fung.p. 700. 

De C^nd^ FI. franc* tom. ii. p. 74.— Syn. FJ, txajl. p, l.>. 

€t SeftiV, p. 370. 

^.^SpPrJwoifg. el Ncjtf. No. 

Nees vOH Meenb- p« 64. 3. fl 0^. 

^ Uc^ In foliis Tilias eun^peeae ; leslate. 

Always of a pale coksuf-'but in age somnwliat ydlowi^h, very * 

,, ..t.L. 1. 

/tnd dklinclive chsracter^. It otigbt to be revnembe^cd, that, in punt's^ 

^ miimte ss under coaeldenaion. tbc mi< ro**cope esn alone be trusted in tracing 
true gesMVi** and stweidr T'wo plants, nv bosc aspects dlKbr roniddei ahU^ 

Halted eve, may aipce, when maifnitted, end clnnot tberefote fate w4>«- 

rated- 
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slightly imnidrsed^ wd rather tailed. * Spots or tufts roundish, 
sometimes confluent. Tubes linear, slender, somewhat rigid, sub- 
cylindrical, bent, with the apex incun ed, and rarely &ub-incras- 
sated ; in somoof the tubes are occasionally appearances of septa, 
but their existence is very doubtful. There can be no doubt of 
this being a true EHnevsri^ although, as De Caiulolle observes, 
it may be less understood than its congeDcrSi In the summer 
mouths, this species is not uncommon on the Continent, but in 
this country it has not yet been discovered. 

EmiJEUBi vHis, Schrad. 

Plate II. Fig. 3. 

pj. hyj)ophyllnm cjnspitosum gregarium sub-confluens, rubigino- 
sum vcl fuscum, tubis longis lincaribus intricalis flaccidis. — Gr* 
Erineum vitis, Schrad. cx Schleich. Crypt. Exsic. No. 100. 

De Cond^ FI. Franc, tom. ii. n. 74-— -Syn-^Fl. Gall. p. IJ. 
Mor/g. et Nest. No. 109 
Dah. In foliis Vitis vinifera* ; ajstate. 

At 6rst whitish, afun'nnrds pink, lastly reddish and sub-fer- 
ruginous. S})ots, numerous, tufted, roundish, or sub-a?jgular, 
sometimes confluent. Tubes, very long, linear, flexuose, having 
often a gcniculated appearance, flaccid, wca]k, apex rounded. 
A fine specie,s, confined to tlic inferior surface of tlie leaf, and 
tolerably abundant on the Continent during the summer months. 

JujiNErju siilffilatunty mihi. 

Plate II. Fig. 4^ 

ii. hypophyllum latiusculum sub-<|uadratum loincntosum palli- 
dum, tubis sub-rcctis longe alien uatis. 

Hah. In fpliis Juglandls regia? ; restate. 

A white plush-like down is llie first appearance of this plant, 
which, as it advances to maturity, become^ sub-tomentose, and 
of a pinkish or dirty-white hue* Tulx2S, loiig, cylmdrical, dia- 
phanous, sub-erept, and gradually attenuated. The veins of the 
leaf, at that pan where the plant is situated, aijne considerably 
thickened, which giv'^cs it a sedid and d^se aspect, and, from 
bripg confined betwixt the parallel lateral veins, it has in gene- 
ral the figure of an oblong square. ^ This species is rather un- 
frequent : it has been found in France, hul wt publishad^f apd 
last summer J met with it on a walnut-tree, close to thcii house, 
al Braid Hjermitage, near Edinburgh. ' 
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Ekiksum ilkimmt De C^ad. 

Plate IL Fig^ 5. 

£. hypophylluitt tobientosum oonftuens nifcMUiiiaatiaetim, tubb 
longis linearibus flexuotds attenitatis.-^6r. 

Briaeiim ilicmuxn^ De Cand, Syti* FL Gall p. 15. 

Hob, In faliis Quemia iHciB, rarius 

Changing from a yellowish to a rich orange-lMOWti ; tomcn- 
tose, tufted, generally confluent, and preferring the margin of 
the leaf, which is frequently iDlled in so as partly to conceal the 
plant. Tubes, long, flevuose, linear^ atenuuted and acute* 
They have sometimes the appeaiunc*e of being irregularly di- 
vided by oblique lines, the nature of which I have not l)ecn able 
to ascertain. This is a very handsome and rare sjxx-ies, and 
only described^ I believe, in thp Syft, FL GalL It grows <jnly 
on the lower surface of the leaf, and is in perfi'Ction in summer. 

EaiNrtTM clandesihium^ milii 
Plate II. Fig. 8. 

E. hypophylluni albo-roseum confluens margine folii involuta 
obtectum, rare macula^forme, tubis brev ibus ov atis sub-capita- 
tis vel clavatis. i 

Hab. In folds Ciatsegi oxyacanthae ; {estate. 

Changing from white or pale pink to an Unequal ferruginous 
colour, which is darkest when the plant happens to occur in the 
form of spots, in the centre of the leaf* ; it is in general conflned 
to the margin, which is so c^mipletely rolled in, as to entirely 
conceal the plant. This is probably the%*easoh why it has been 
.90 long overlooked; to the eye even of a nice observer, it 
might pass as a receptacle of insects* Tl^ tubes are short, \ery 
sample, and often tinged vrith yellow. In spring and summer 
it is not unfrequent, p^culariy at Roslin, by the river side be- 
neath the Castle, and in stmiiar mtuations. 


* The potmamion of thu run specie#, «ith two others not hitherto 
embed, 1 owe to the Icmdness of my acute botanical ficiend G* A* Walker Amotty 
Emi. who received them m Paris from the Herbarium of the Baron Delestiert, and 
divided thefb with me. 
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EftiNEUM Pers. 

Platen II. Fig. 7- 

£. hypophyllum inaequaliter maculosum vcl effusum albo ad fill- 
VO femigineuin, u^bis ramosis capitatis sub.racemosis.~Gr. 
Erineum alneum, Pers, SyxL Fung. p. 701. 

De Cand* FL Franc, tom, ii. p. 5^3, Syn. FI. Gall. p. 15. 
Albert, et Sekw, p. 371. 

Mous, el Nest. No. 99, * 

Hook, FL Scot. Pt. ii. p. 34. 

Rubigo alnea, Nees van Esenb. p. 64. t. 5. f. 63. B. 

Hab, In foliifl Alni glatinosae : eestate. 

Colour white or pinkish in young plants, and changing in ma- 
turity and age to yellow-ferruginous or deep fulvous ♦. Spots 
or tufts very irregular, often so confluent as to nearly cover the 
inferior surface of the leaf, r9bust, grumous, sub-immersed, 
which is ascertained by examining the upper surface of the leaf, 
rather than by the aspect of the plant. Tubes very beautifui, 
and unlike those of any other known species, diriding towards 
the summit into two, three, or four sub-patent, short branches, 
as thick as the rest of the tube, and each clustered writli several 
globular, sessile heads, or perhaps more .properly lobcs^ This 
species, which is far from being ol frequent <iccurrence, is at ma- 
turity in the summer months. The only spot in which I liavc 
found it in this country, is by the river side half way U^tween 
Lass wad p and Ro^n. 

Saineum hetula*^ De Cand. 

Plate III. Fig. 1. 

E. epi- rar^ hypophyllum late iniequaliter effusum sanguhicum, 
tubls raultifomiibus turbinatis, clavatis vcl capitatis, apicibus 
ssepe tnincatis.— -G/ ^ 

Erinenm betulse, Ih Cand* Syn. FL Gall, p, 15. ' 

Albert* et fSvhfv- p» ^70. (excL cliar. quL ad 

R. betulinum perdnet.) 

Hab, In foliia Betulse alb« ; vere et sestate. ^ 

This elegant species is so r^nricable on account of ite t^lcn- 
did sanguineous or ^Mirple colour, that it must attract the atteii- 
don of the most careleaa obsa^ver. Anotiier species, however, 
seems to ^lave bc^n"^ confouUdedT with it by AHjerdni and 

* Dr Hooker has miataken the colouf of this plant in calling it acarlcl. 
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Schweiniz, in their eaccellcnt Fungorum, A part 

i)f tlieir diaracter only belongs to the plant in question, as well 
as a portioii only trf the dcseriplien. ’tTho other species is also 
peculiar to the birch, and hence the errot* of cemceiving the two 
species to be different states of one plant, E, hetfuUc is almost 
invariably found on the sujienor surface of the leaf, is of a deep 
blood-j'ed colour, and very irregular in form ; sometimes almost 
covering the leai’, at other timers so spotted and scattered, that it 
has the appearance of having been dashed on by accident. The 
colour becomes dingy in old agc% but does not change as the 
above named authors suppose. Viewed with a pocket lens, the 
plant appears finely granulated, and the tubes under a high 
power various in figure, turbinatp, capitate, and often hanimer- 
shaped, with the summits truncated. So intense is the colour, 
that the tubes, und^ the highest power of a comi>ound nnertv 
scope, retain a conbiderahlc jjortion. 

Erincum Ixinllnum has its spots or tufts mostly on the ufuler 
surface, and the cdour changes from w/uU to a dark* ferrugi- 
nous, or even tobaeco- colour. T.'he tul)cs have some resem- 
blance in their form> but are trailer and more eccentric. The 
whole plant also is never so confluent as the otlier^ nor is it 
so completely emersed. E. betifia seems to prefer those leaves 
which have been some time cxjmnded and more exposed to the 
sun, while the other is fond of shade and yo^ger leaxTS. 

Summer is the l>c«t season for finding this*splendid Erineum, 
and it is by no means uncommon. At liavelrig toll, near Edin- 
burghf I have noticed it tliree successive seasons, 

lEniSEvu poptdmum^ J^ers, 

Plate III. Fi^. 4, 

E. hypophyllum maculaeforme immersum rufescens, tubis defor- 
mibus congregatis crasais sub-ramosis apidbus irregularibus 
rrosis,— Gr. 

Erineum populinum, Pers, Syn- Fung^ 700. ^ 

Ee CandlSyn. FI Gall p. X5. 

Albert- el Schn*- p. S7I. 

JM&ug* et Ne^f. No. JOO. 

Hab, In foliU Pepuli tremuA ; orstate* 

A singular species, changing from a purplish to a rich dark 
browniahwred colour. Spots distinct, entirely immersed, round-* 
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ihli, rouglr. Tubes much clustered txsgcther, sul>-branched or 
lobecl^ summits and deformed, of a pale pink colour un- 

der a strong power o4* the mio^oscope* This plant is well mark- 
ed, and cannot be mistaken for any other species. It is con- 
lined to the under side of the leaf, and met widi during the 
summer inoAtlis in perfection. Of this island it has not yet been 
found a native. 


Eeijceum heUiLinum^ Rebent. 

Plate III. Fig. 8. 

E hypo- rare epiphylluni fuivo-ferrugineum ssepe confluens, iu- 
bis brevibus variantibus plerumque sub-bicornibui| aliquando 
t urbinatis.— 

Erineuii betuHntim, Rebent. Prod. FI. Neomarch, 

Albert, et Sekw, p. 370. (excL part J vid E. betulas 
Moug, et Neif, No. 200. 

llah. In foUis Betulse alb;? ; verc et aestate. 

Changes, as it advances to maturity, from white to ferrugi- 
nous, and lastly to a dark tobacco colour. Spots or tufts irregular, 
slightly immersed, sometimes confluent, on both surfiices of the 
leaf, but chiefly the under. Tubes dwarfidi, very eccentric in their 
form, capitate or turbinate, but more fretiucntly dividing at the 
top into two blunt, short, divaricate, hoiu-hkc terminations. 
Tl)is plant has been mistaken by Albertini and Schwieniz for 
an old state of E. beiula. Vid. vvliat I have said under that spe- 
cies. I do not possess the Pro^L FI, Neomarddcce^ and the on- 
fy proof 1 have of this plant being described in that work, are 
die specimens published in that valuable collection the Stirpes 
Crypiogmia of Mougcat and Ncstler, No. 200. As these plants^ 
however, have never been sub^cted to rigorous microscopical 
investigation, it is very possible that my E. tortuosum should 
have been confounded with the species in question^ as both it and 
also E. hetuLe, are found on the leaves of the same tree. In 
spring and summer, this plant may lie found in diady and moist 
places : my specimens were collected at Roslin. 
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Buineum Jagineum^ Pers. 

Plate III. Fig. 2, 

E. hypophyllum depressum maciilsefoniae aut sub-confluens ru- 
btgino^m v6l rufo-fuscum^ tubis rbtundato-turbinatis apici- 
bus tmucotis rare clavads.— Gr, 

Exi^eum fegineura, Fers* Syu. Fung, p. 700. 

Bie Cand. FI. Fran<J.-tom. ii. p. 592. 83^11. FI. Gall. p. 15. 
AlberL et Schw* p. 370* 

^ Moitg. et. Nest. No. 97- 

* Rubigo fagittea^ Nees wa Esenb. Syst. der PiL et Schw. p. ()4, 
t. 5. f, 63. «, 

Hab. In foliis fagineis ; iestite. 

Depressed, minute^ pale when young, afterwards dark red- 
dish. Sjibts oblong, often confiuent. Tubes somewhat va- 
rial)le in shape, but geuer^ly much rounded, with truncated 
summits. It has not yet been discovered in Great Britain, but 
is most probal^ly a native. A variety of it is said to grow up- 
on the ptirjile beech, particularly in Switzerland. It should be 
gathered in summer. 

Baikkum curium^ nnhi. 

Plate III. Fig. 5. 

E. hypophyllum maculaeforme irregulare rulnginosum, tubis ova- 
tis vel 8ub*orbiculatis truncati.s. 

Hab* In foliis Aceris platanoldis ; vere> aestate, autumno. 
Colour rich, dark, reddish. SjK^ts usually distinct, irregular 
in figure, depressed. Tubes minute, very ^hort, 
apex generaUy truncate. Albertini and Schweiniz have com- 
mitted an error in identifying this speciirs with that which growij 
upon Acer pa^uda-plarUanwty as no two species can be more dis- 
tinct. This is another instance of t^he necessity , of microscopical 
accuracy^ E. curium is extremely rich and bbautiful, and con- 
finkl to the inferior surface of the leaf* Like IJ* acerimmy it 
may be gathered during the greafer part of the year. It is a 
nativgjof France, Gennany, ind Switzerknd- 

Esikeum a^ncjfbrimSf mihi. 

; Plata III. Fig. 4. \ 

E. h3TX)pliy0um planum ktiusculum a^id^ niW- 

ginosum, tubis brevlbus capifads tuirhimUia 

In foliis Ac’ei'is eampes^s; a^stat^. v, r, 

Colout pah or yeHdwiRli in its young state, changing in mai 



Mr GrcVille on the Geniis JSrineum* 81 

turity to a pinkish red. Spots depressed, irregular, broad, of- 
ten very confluent, and less dense at their edges. Tubes re- 
inarkably turbinate and mushroom-shaped, varying sometimes 
to cuneiform. This plant differs entirely from E. acerinum^ 
with which De Candolle, in the FI* Frct/nc.^ has confounded it. 
At present it is not known in Cireat Britain even as a variety: 
It is found on the under surface of the leaf, and remains as long 
probably ih perfection as the preceding. 

Caspituli vel macula sericia, 

Ebineum aureum^ Pers. 

Plate III. Fig. 7- 

E. hypo^ rare epiphyllum sericeum aureum late effusuhi, tiibid 
flavis simpli'^ibus mimitissimis clavatis.— Gr. 

Erineum aureum. Pars, Syn. Fung. p. 700. 

De Cand. Syn. FI. Gall. p. 15. 

Albert et Schw, p. 371- 
Hab, In foliis Populi nigrnc ; restate. 

Of a splendid gold colour, becoming dingy in old age. Wheii 
in distinct spots, immersed ; when widely effused, so as to1;over 
nearly the whole inferior suMace, which is sometimes the case^ 
the leaf is collapsed more or less, and has, at first sight, the ap- 
pearance of having been the residence of an aphis. It rare- 
ly appears on the upper surface, and then only in small 
spots. The tubes are so minUte, that they require a power- 
ful mifecroscope, but are then very distinctly seen, from their 
fine yellow colour; the yellow portion sdRtns to be enclosed 
within a |)ellucid covering, and probably consists of a mass of 
sporules, which are evidently very numerous, and appear to 
escape by an aperture at the tfpex. 

I gathered this plant during the last summer very abundantly 
at Carlowrie near Edinburgh, and in the neighbourhood of 
Glasgow. 

EkiKEuM minuMssimuirif mihh 
Plate III. Fig. T. 

E. h 3 q)ophyHum palHdo-sordido-purpureum sericeum late effu- 
sum, tubis simplicibus minurissimis rotundato-clavatis. 

Hah. In foliis Querctis roboris, vere ct astate. t 

A vefy inconspicuous plant, unless the eye of the botaiiist 
* ^OL. VI. NO. 11. JANUARY 1822. t 
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accustomed to similar objects. It appears at first in the form of 
a faint blush^or slight change of colour, on the under surface of 
the leaf; this grows gradually darker till it has become of a pale 
reddish obscure purple, and of a minute sericeous or velvety as- 
pect. It forms large oval or irregular patches, and is most easi- 
ly detected by the leaf being more or less swollen or distorted. 
.The tubes arc very small, even under a high power, simple, 
and roundly clavate. It is a rare species, and occurs in spring 
knd summer in the woods at Koslin, and similar situations. 

I have to regret that one described species is wanting to com- 
plete this short monograph, but from its excessive rarity, I have 
not been able to procure a specimen. It is EHneum jnjrmum^ 
Pers. Disp. Fung. p. 43. t. 4. f. 2. 

E. dblongum Idocum spadAceum is tlie only character given in 
his Synopsis. 

Albertini and Schweiniz add to the above distinction, PZo- 
nuin nec coTigcstum jila laxa congesta ; and conclude with Ra- 
risstmitm item unica.sohivi vice inventum in pomario domestlco 
ad folia Pyri Mali^ excunte Junicj^ 

Edinbuegh, Nov, 15. 1821. 


Explanatkm of llte PloUcs, 

Plate II. Fig, 1. Eltmeum acerhmn^ natural size. 

2. Tubes of E. tortmmm, very highly magnified. 
S. Do. of E. viiis, do. do. 

4. Do. of E. suhulatum,^ do. do. 

5. Do. of E. do. do. 

C, Do. of* E. accrinu7n, do. do. 

7. Do. of E. alneum, do. do. 

8. Do. of E. clandcstinum, do. do. 

# 

Plate lU. Fig. X. Tubes of E. betulw, very highly magnified.. 

2. Do. of E. fagincum, do. do. 

3. Do. of E. tillaceum, do. do. 

4. Do. of E. populimm, do. do. - 

5. Do. of E. curtum, do. do, 

6. Do. of E. aganej/orme, do. do. 

7. Do. of E. aureum, do. do. 

8. Do. of E. betuHnum, do. do. ^ 

9. Do. of E. minuttssimum^do* do. 
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Art. XIII . — Accmint of Electro-Magnctk Experiments made 

by MM. Van JBrek, Professor Van Rees ofLiege^ mid Pro- 

fcsor Moll qf Utrecht, In a Letter to Dr Brewsti^r. 

Dear Sir, 

T? HE following electro-magnetic experiments may perhaps not 
be unacceptable to you. They were made jointly with my 
friend Mr Van Bcek of this city, and Professor Van Rees of the 
University of Liege. Whatever may be good in them, must be 
almost entirely attributed' to the ingenuity of Mr Van Beek, wlio 
had the principal share in dewising and fitting up the apparatus. 

The electrical machine employed consisted of two plates of 70 
centimetres i’ diameter. The battery was composed of seven Ley- 
den phials, the coating of which contained 5962 square centime- 
tres. We employed steel needles of 7^ centimetres in length, 
as free from magnetism as they could be obtained. We had a 
sensible magnetic needle of five centimetres long, to explore the 
magnetism communicated by electricity to the other needles. 

1. Round a glass-tube was twdsted a brass-wire,'so as to form 
spiral windings, turning to the right-hand side. A stccl-necdle 
w'as put in tlie glass-tube. The battery was discharged through 
the spiral wire, and the needle was found magnetic, having its 
north j)olc turned agmnst the negative part <^f the spiral wire. 

2. The same experiment being rejR>ated, with this did'erence, 
that tlic spiral was twisted round the glass-tube to the left hand, 
the needle became magnetic, but its north pole turned towards 
the positive side of the spiral wire. 

It must be observed, Mi at call the north pole qftltc ncedZej 
that wdiich directs itself to the north, when the needle is freely 
suspended. 

3. A steel- wire, 64? centimetres in length, was put in a glass- 
tube. Round this tube was twdsted a spiral brass-wire, the turns 
alternately from right to left, then from Igft to riglit, again to 
the left, and so on, alternating eight times on the length of the 
tube. Tlie wire and tube were externally covered with sealing- 
wax, to prevent the electric spark crossing from one winding of 
tlie spiral to the next, the electric discharge being sent through 
the spiral, and the steel bring taken out, had as many different 
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poles ( points consequcns ) as the turns of the spirals c^hangrd 
their direction. 

4. A brass spiral wire was used as in the 1st and 2d experi- 
nients ; but instead of placing the needle in a glass-tube, within 
the windings of the spirals, it was wound in papery and fastened 
externally on the spiral, parallel to its axis. When a right- 
hand spiral was used, th^ needle was magnetic after tlie discharge, 
and its north pole turned to the positive side. 

5. The same experiment as the former/but the spiral is left- 
handed. The nortli pole is ngw turned against the negative side. 

In this and in the former experiments, the poles of the neetlle 
were in an invert^ direction, as in the 1st and 2d experiments. 
This may be rendered more striking, by putting in the same ex- 
periment a needle in glass or paper within the spiral, and at- 
taching another also in paper on the outside of the spiral. On 
transmitting the discliarge, botli needles will be magnetic, but 
theii^poles inversely situated. This experiment was, we believe, 
first made by some Italian philosopher^ but with galvanic electri- 
city : we doubted its correctness on making it the first lime, but 
we found it to answer afterwards. 

6. Hdund a glass-tube was twisted a spiral of soft iron. In 
the tube was a brass-wire connected' with the battery. In this 
way the battery was discharged through Uie brass- wire. Then, 
taking away both tlie tube and the brass-wire, tlic steel spiral wire 
was found magnetic. If its turns went to tb« right, its north pole 
was towards the negative side, but if to the left, to the positive 
side of the battery. The ends of this curious spiral niagnelic 
needle, being brought together, it shewed of course no magnetism,^ 
but when loosened again, its magnetism' appeared. 

7. A small glass-plate was placed on a straight copper-wire. 
On the glass, at riglit angles with the brass-wire, was laid a 
needle. The electric discharge bei|ig thrice passed tlirough the 
brass, the needle was found strongly magnetic. The needk^s 
north pole was turned "Ui the left hand, the observer facing the 
side of the battery. 

8. The same experknent repeated, with this difference, that 
now the needle was under the glass-plate, and the brass-wire 
above it. The poles of the needle were now in an inverted si- 
tuatioi\ the north pole to the right of a person with his face to^ 
the })ositive side of the battery. 
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9. A brass-wire was bent as ABC, Plate V. Fig. 8, Over this 
was laid a glass-plate, and on this a needle ahcd. The end A ctf 
the brass-wire being connected with the positive part of the bat- 
tery, and B with the negative, the discharge effected, the needle 
was found to have acquired three magnetic poles, ah and cd be- 
ing south poles, and the middle of the needle, a north pole. 

10. The same experiment repeated, with the needje under, and 
the brass-wire above the glass. The ends ah and cd were now 
north poles, and the middle, 5c, a south pole- 

11. A brass-wire AB, was benUas in Fig. 9. On this was laid 
a steel-wire CD, a glass-plate being between them. The end A 
was connected with the positive, and B with the negative side of 
the battery. This battery was thrice discharged- The steel had 
acquired as r any poles as the brass-wire made turns. They are 
marked in the figure by N north, and S south poles. 

12. The same experiment as the former, only the steel- wire 
undermost, then the glass, and next the connecting-wire. Where- 
ever in the former experiment a north pole was formed, there was 
now a south jxile, and reciprocally. It’was found advantageous 
in these experiments to employ tin-foil attached against tlie glass- 
jilate, instead of brass- wire, 

13. A needle was placed in the same direction, or parallel to 
the connecting-wire, a glass-plate being between them. The 
needle acquired no magnetism, though the battery Avas repeated- 
ly discharged. • 

14. A steel needle was placed parallel to the con- 

neetbg-wire, and above it a glass-plate between them. After 
repeated discharges of the battery, the needle was found to have 
lost its magnetism. • ^ * 

15. The electric battery was repeatedly discharged through 
a magnetic needle. The needle lost its magnetism. 

It is quite unnecessary |o state, that many of these experi- 
ments have been made before by others; but as much uncertainty 
prevails amongst philosophers respecting the result, we thought it 
advisable to transmit you the Avhole series, of which of course 
you will make whatever use you please. I am, &c. 

UiaEciiT, 29^5 Sept 1821. G. MotL. 
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Aut. XIV. — Notice respeclhig Dr Wallich’j Journey in Ne^ 
paul; being an Esxtract cf a Letter Jram Dr Wallich, 
Supermtendant of the Botcmical Garden near Calcutta^ to 
Dr Francis Hamilton. Dated^ JVgpflW, ^Sth March^ 
1821 * 

I AnRivED here on the 21st of December last, and hope to 
remain until the 1st of November. I am accompanied by a 
noble establishment of all my painters, some good gardeners 
from Calcutta, and several of my apprentices, and have obtain- 
ed permission to investigate the whole valley in which the capi- 
tal is situated, together with alf the mountains immediately 
bounding it. You may rest assured, that I shall avail myself 
of the opportunity in tlie best manner ’ I can, when I tell you, 
that nearly two hundred baskets, (each a man’s load,) have been 
already sent down to the Botanical Garden at Calcutta, filled 
with roots and parasitical' plants, mostly packed in moss. This, 
together with ten immense chests of specimens, (partly, how- 
ever, what had been dried last year by your old plant collector 
Bharat Singlia,) will gain me credit for being at least a to- 
lerable pioneer. 

Many specigiens of animals have likewise gone down to Lady 
Hastings, who transmits them to the* Edinburgh University, 
and to General Hardwicke, who has alreadytsent a drawing, de- 
scription, and some skins of a majestic Buceros to the Linnman 
Society. He informs me, that it is the Buceros Ecavuius of 
Shaw'. I have also sent down a capital skin, with the head at- 
tached, of the true Ovis Ammon, or Argali, (Hamilton’s Ne^ 
paul^ p. 94.) and a drawing of a noble large tail-less deer, whicJi 
General Hardwicke takes to be the Cervus Pygargiu^. The 
animal itself we have alive, with a numlier of beautiful birds, 
and a male and female wild goat, which probably is altogetlier 
undescribed, unless you have seen it here -f*. 

You would no doubt be surprised to see how much the people 
bn^e, and the valley itself, have been improved, during the 20 


• An Recount, b;^ Dr Wallich, of ihc botanical discoveries made in NepauJ, 
previous to his arrival tlierc, will be found in this Journafy vol. i. p. 376. * 

f 1 hafe not — F. II. , 
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- 3 rears since you were in the place. The British Residency is 
about a mile and a half from Kathmandu ; and is a very neat 
building, surrounded by a most charming garden, full cf Euro- 
pean trees and plants, which, as you may imagine, thrive here 
excellently. There are, besides, several other buildings, for the 
accommodation of the officers attached to the escort. We have 
an excellent carriage-road to Lalita Patun ; a fine bridge having 
in that direction been thrown over the Vagmati, and another to 
BaJaji, besides a number of fine rides. 

The chief minister, during the minority of the present Raja, 
whose father died a few years ago of tlie small-pox, is Bhim 
Sen, or rather Singha, mentioned in your account of the king- 
dom. He is called the General, and certainly deserves great 
credit for his fine and well disciplined soldiers. He is at present 
about forty-four years old, and is a fine interesting man, who Ls 
much liked by Us all. He lives in a fine house, four storeys high, 
which he lias built in Kathmandu, with fire-places, pictures, 
chandeliers,' &c. Ho dashes away in the uniform of an Englisli 
general, wearing sometimes the Star of the Order of the Garter ! 
Two of his relatives, Maktibas Singha, a captain attached tg his 
staff, and Vazir Singha, a colonel, commanding at Palpa, have 
also adopted splendid and rich English uniforms ; as have also 
several other officers, whom I have seen at the Raja’s court. 

Your old friend Brahma Sahi who attended you up to 
Ncpaul, and was afterwards governor of Duti -f-, died a few 
months ago ; having previously lost his brother, Rudravir, at 
Saliyana 

The old venerable and noble temple of Swayambhu §, having 
been struck by lightning, got in 1817 another magnificent top, 
replaced under the auspices of the De\'a Dharma Raja ||, who 
sent a detachment for that purpose. Of course the new top is 
round, as you properly remark that the old one was. 

I have procured many geologicid specimens, wliich, with such 
remarks as my ignorance in that science will permit, I shall send 
to my chief patron Mr Colebrookei I have numberless musci 
for Dr Hooker ; of Mr Brown’s lyellia I have specimens with- 


• See Hamilton's Ncpaul, pp- 254, 255, 261, 298, 301. \ 

t Ihid, 279, 282, 287, 292, 293. t 861. 

, § Ibid. 208, 211. 11 Ibid. 56, UP, 120,121, 122. • 
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put number, in every posable stage, both dried and in spiritSf 
For Mr Roscoe, Mr Lfnnbert, Sir J. E, Smith, Mr Rudge, Dr 
Graham, Dr Tayior| and Colonel Beaifmonp, I am making 
Jorge collections, but, above ajl others, for the Court of Direc. 
tors, and his Majestj^s garden at Kew. I hope I sliall have 
some things to add that are new evi^ to ypur ample collection, 
because I ought at least to have that advantage, in consequence 
of the matchless facilities which 1 enjoy, and of which, I know 
well, you were deprived. » » 


Aet. XV.'^JVotke Mtncrdhgkail Joiimeys^ arid of a Mine- 
ralogical System, by the late Rev. Dr Joh:n Walker, Pro- 
fessor of Natural History in the Uruversity of Edinburgh. 

I BEGAN to collect minerals in the year 1746, when attend- 
ing tlie Natural Philosophy Class, and was first led to it by the 
perusal of Mr Boyle’s works, and especially his Treatise on Gems, 
In this pursuit I was accompanied by two of my most intimate 
companions at tlie time, Edward Wright and Alexander Wight. 
We* often traversed die Kang’s Park, the sea-shores between 
Cramond and Musselburgh, and visited the quarries and coal- 
leries near Edinburgh ; but bad no book at the time, to direct 
us concerning the species of minerals, but Woodward’s Cata- 
logues. After studying the works of ^pyle, Becker, Stahl, 
Boerhaave, and some others, I attended Dr Plqmer’s course of 
phemistry in the year 1749, and became still fonder of mineta- 
Vgy. 

. Soon after tins, I removed to Newh^ll, where I had the op- 
portunity of observing and collecting the minerals in the south- 
ern parts of Lothian, and in Twccddale. The year after, on a 
visit of two or three months at Moffat, 1 bad the same opportu- 
nity in Annandale. The Hartfell Spaw was then newly disco- 
vered ; and tlie experiments I made upon it, were published in 
die Philosophical Transactions. The most . interesting part of 
the paper, was tho discovery of the particular mineral from which 
that water derives its mineral contents. 

In the year 1753, I went to Galloway ; and, till the year 
1757, had occasion to obtain an extensive view of the minerals 
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jof that counUry, and of the stewartry of Kirkcudbright. Dur- 
ing that time, I transmitted to the Edinburgh Society a collec- 
don of Maries^ and other natural manures, fta* which I received 
a Silver Medal ; and, for a second colleiction of the same sort, a 
fidd Medal was adjudged to me. 

It was this dijat first made me known to Dr Cullen. I at- 
tended his course of chemistry two winters ; and, bring favoured 
with his friendship and intimacy, I became more and more at- 
Itaclied to mineralogy, which inde^ was at that time bis own far. 
vourite pursuit. ^ 

During the short while 1 lived at Glencrogs, I went one sea- 
son to the Goat-whey, in Breadalbane, along witli Dr Cullen ; 
when our whole time was occupied with examining and collect- 
ing the minerals in that part of the Highlands. Another excur- 
sion I made into Fife ; when I examined tliat country, the shores 
of the Tay, and Kinnoul Hill. A third was made to Clack- 
mannanshire, when I visited the silver and cobalt mines at Alva, 
and the copper mine at Airthry, which w^ere then worked. 

During my long residence at Moffat, I collected, in a number 
of short tours, ail the remarkable minerals in Dumfrics-sliire, the 
Forest of Selkirk, Tiviotdale, Ayrshire, and Clydesdale. I vi- 
sited the lead-mines at Mackrymore, the copper mines at Co- 
vend, and tlie mines of antimony' in Eskdalc. Leadlxills and 
Wanlock being mthin a forenotm’s ride, I frequently risited die 
mines at these places, and wait down 11 them lo the greatest 
depths. They arc not only the richest and most extensive, but 
fhe most varied in their productions, of any in Scotland. Though 
I may have been at these mines about thirty times, I never paid 
one visit in which I didt not find something new* Between the 
years 1761 and 1764, I found in those mines the Strontianite ; 
the Ore, and the Ochre of Nickd ; the Plumbum pcUticidum of 
Linnaeus; the Plumbum decohedrum and cyaneum, both undc- 
scribed ; the Saxum metaJliferura of the Germans ; the Ponde- 
rosa aerata of Bergman ; and the Morettum, which afterwards 
appeared to be a peculiar sort of Zeolite. All these were here, 
for the first time, discovered in Britain ; besides the green, grey, 
and yellow ores of lead, with other minerals which arc rare, and 
seldom met with in other places. S 
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In the year 1764, I was commissioned and directed by the 
General Assembly, to make an extensive* journey through tlie 
Highlands and Islands, in order to obtain accurate information 
concerning the distribution of the Royal Bounty, the state of the 
Schools, and Missionary Ministers supported by that fund, and 
conc^ning the general state of Religion. I was at the same 
time requested by the Annexed Board t6 make observations on 
the natural productions, and on the state of agriculture, manufac< 
tures, and fisheries, in those countries. This was a most labo- 
rious expedition. It lasted May to December. But I was 
young and strong, with a good heart to tlie work, in all those 
departments. 

Being favoured with one of the King’s cutters, I had the best 
opportunity of traversing the islands, and the remote western 
coasts. I was encouraged to collect extensively all the singular 
minerals I met with, and in large masses, as their conveyance 
home by the cutter was so easy, ^and which is a matter so diffi- 
cult in any other way. 

Not long before I set out, Dr Cullen had received the first 
German edition of Cronsted’s £ssay, of which he was so fond, 
that he carried it for several weeks in his pocket. He translated 
to me the leading characters of Cronsted’s new and peculiar 
classes. He was particularly anxious about the Zeolite ; and it 
was in consequence ^of this, that I first observed it among the 
basaltic rocks at the #iant’8 Causeway, though afterwards in 
greater plenty and variety in many of the islands. 

The mines of Isla were then worked, and afforded several 
rare minerals. The beautiful carnation marble of Tirey ; the 
wliite marble of the same island, with gfeen transparent schorl ; 
the white statuary of Skye ; the green serpentine and Lapis 
nephriticus of Iona ; the obsidian of Eig ; the green jasper of 
Rume ; the amiantine rode of Bemerey ; and the black lead of 
Gienelg, were then first made known. 

^ After examining all the coasts from the Shore of Assynt, to the 
Isle of Sky, I there parted with the cutter. I then traversed 
the countries of Gienelg, Kintail, Glenshiel, and several districts 
of Lochaber ; examined Morven, and the mines of Strontian. 
There l^biind several rare minerals, and • particularly that sin- 
gular substance, since called the Strontianitc, in great plenty j 
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though I had observed it but very sparingly, three years before, 
in the Mines at LeadhilJs My return to the south was by Glen- 
spean, Fort-Augustus, Obryaroch, the country of Badenodi and 
Drumalbin, to Ta^mouth. 

In the year 1771, I was again commissioned, in like manner; 
to visit those islands and parts of the Highlands which I could 
not overtake in the former journey. At that time, I entered 
the Highlands by Balquhidder and Stratheam. I examined the 
high mountain of Benmore^ and the mines of Tyandrom. In the 
latter, I found nothing uncommon^ excepting a beautiful crys- 
talline ore of zinc. I proceeded northwards from tliat place, 
ihrough the desert country that reaches to Lochaber, and 
mined Bennevis, the highest mountain in the -island. After 
surveying the countries of Upper, Middle, and Nether Lorn, I 
went through all the Lorn Islands, which afford to a mineralo- 
gist much interesting matter of observation. I tlien travelled 
through the districts of Argyle and Cowal, and finished the jour- 
by an cxaniiiiation of the Isle of Bute and th<^ Gumbrays. 
In these two journeys, I visited every inhabited island of tlie 
Hebrides, excepting Arran and St Kilda ; a. still greatcr«num- 
ber of diose islands which are not inhabited, and all die Western 
Highland countries, from the Clyde to the Shore of Assynt, col- 
lecting every where all the remarkable minerals that occurred. 

A considerable addition to my collection of minerals was made 
in the year 1778, in a journey through Stirlingshire, Perthshire, 
Forfarshire, the Meams, and Aberdeenshire ; and, since that 
year, by an examination, at different times, of West and East 
Lothian, Renfrewshire, and the county of Berwick. 

Such have been the opportunities of forming a collection of 
the minerals of Scotland. At different times also, 1 had occa^ 
won to traverse most of the counties in Englahd, from the Bor- 
der to London, on the east, and from Carlyle to Bristol, on the 
west side of the island ; wh<m I omitted no opportunity of pre- 
serving whatever was remarkable in the mineral kingdom. But 

— 

" It is not generally known, that at one perio^J, soiBli^iiantitica of stremtitea 
were found at Lead Hills ; and the fact in the text proves, that to Dr Walker the 
merit is due of having determined mineralogically that Strontites was atoew mine- 
ral species. Dr Hope afterwards, by the discov^y of the strontitic eartllf added to 
the interest of the, determination of Dr Walker, and proved that slrohtitcj was also 
a flew oiiemical species. 
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besides the minerals which I myself have thus collected in their 
native places, I have, from time to time, received great additions 
to my collection ftom other persons, ajW from other countries. 

From diese sources now enumerated, my collection of minerals 
has been formed. But it is requisite to take notice of the order 
in which I have arranged them* 

1 bad not been long engaged in the study of minerals, till I be- 
came sensible of the great defect in mineralogy, aii^g from 
the want of accurate systematical arrangement. It was evident 
forty years ago, and is stilly evident, that this science has been 
much neglected, while the oth^ branches of natural history have 
been highly improved. Having become acquainted with the ne- 
cessity and great utility of method in botany and zoology, I 
could not but regret the want of it in the mineral kingdom ; and 
was ^rsuaded, that the imjn^vement of mineralogy must Imj 
conducted in the same manner in which these two other branch- 
es of natural history have been brought to such perfection. 

With Ais view, I constructed what was termed Ekmmta 
Mvneredogta,*'^ treatise composed of aphorisms, after the man- 
ner of LiNNiCUs’s Fundamenta Botanica. These have, for many 
years, remained in manuscript, and only served as rules to di- 
rect me in wliat I thought the reformation and improvement of 
the science. 

To ascertain the proper language in mineralogy, appeared 
the first step towards its improvement. Nothing had ever been 
done in this article, excepting a short sketch offered by Linnj.us, 
which, although excellent so far as it went, certainly required to 
be much enlarged. The language used in the description of 
minerals still remained vague, inaccurate, and frequently absurd. 
The science was lo^ed with superfluous and indefinite terms, 
used even by the* best writers. To remedy this, it was endea- 
voured to arrange and fix the terms of the science, with proper 
definition^', wherever they were necsessary. This was attempted 
in the Ddnnetxtkf Fossiliu^, a small treatise printed in the year 
1781, but inteiiil^ chiefly for the use of the students who at- 
tended my class. ^ ' 

The next object was the classificatibn of minerals. Tliis can 
only bt/done by their external and ihternal, or, in other words, 
by tlieijc natural and chemical, properties. 
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It is now sufficiently evinced, tltat the numerous minerals in 
the globe cannot be investigated, discovered and ascertained, by 
either of these two methods, independent of the other. This 
leading principle was the maxim of the two best judges I have 
ever known. Dr Cullen and the Earl of Bute, whose opinions 
and instructions on the subject I always found judicious and 
useful 

An arrangement of nJinerals, founded merely on their natural 
cliaracters, has been often attempted, but has always been found 
unavailing and useless. On the other hand, a method strictly 
chemical, as that of Bergman, exclusive of all natural charac- 
ters, though necessary ai)d useful in the science of chtanistry, is 
utterly incapable of discriminatmg the numerous minerals in na- 
ture. 

The most useful system of minerals must therefore be 
ed method, founded on their natural and chemical qualities com- 
bined, — the chemical properties to form generally the leading 
character of the classes and orders ; and the natural ..properties, 
the subordinate and distinctive diaracter of the genera and spe- 
cies,— -a method, if properly executed, equally useful *4> Uie 
naturalist and the chemist 

Upon this principle, a Schedichsma FossHiuvn^ or a general 
enumeration of minerals, according to their classes, orders and 
genera, was printed in the year 1782. Afterwards, in a larger 
treatise, entitled, CUmes FossUmmiy printed _in the year 1787 ; 
the natural and chemical character of eacii class, and of each or- 
der, was delivered at Icngtli. A more extensive w'ork on the 
subject still remiuiis in manuscript, which I have, hitheilo only 
exhibited to the students^ attending my lectures. It contains the 
natural and chemical cliaracter of each genus of minerals, accom- 
panied with the synonyms ©f authors, and incidental observa- 
tions. 

After a careful survey of all the systems of minerals that have 
been fwmed, I was convinced that they are all too confined in' 
the number of members or divisions, of which they are com- 
posed. The minerals now known ate already too numerous to. 
be arranged with perspicuity, under any small number of classes 
and genera; and, the number of known minerals is\prtainly 
small, compai'cd W’ith wliat probably Avill l.‘e brought to liglit 
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It appeared, therefore^ necessary, even at present, to enlalrge 
considerably the number of divisions in the mineral system. 

In the catalogue, minerals are distributed into classes-, 
ca'ders, genera, species and varieties. This fivefold division, 
though arbitrary, is excellent ; and has now, from experience, 
been found the best in the arrangement of natural bodies. It is 
even applicable and commodious in other departments of science. 
Dr Cullen thought that no other slmuld be followed in minera- 
logy ; and he accurately observed it himself, in his nosology, in 
the aiTangement of diseases. He certainly did much in ascer- 
taining the classes, orders and genera of diseases ; but always re- 
gretted, that neither his opportunities nor his life were sufficient 
to ascertain the species. The same complaint may be applied 
to mineralogy. The classes, orders and genera, may be defined ; 
but ^ determine the species is difficult. It is a difficulty, how- 
ever, which, to a great degree, may be obviated or removed. 

In consequence of tltese ideas, the method of minerals which 
I constructed, previous to the year 1787, comprised 19 classes, 
67 orders, and 323 genera; a greater number of divisions than 
had yet appeared in any mineralogical syslcin. These genera 
comprehended all the minerals I had collected, all tfiat I had 
ever seen in numerous collections, and all that I had found suf- 
ficiently described by mineralogical writers. This number 6f 
genera, I believe, cannot well be much lessened, but must ne- 
cessarily be enlarged by future discoveries. Since the year 
1787, it has been requisite to add to tliis number 10 new ge- 
nera. 

The catalogue of my collect ton .con tains 1569 species and va- 
rieties of minerals, arranged under the afeovc genera ; but of these 
there are so many duplicates and varieties of less note, that the 
number of speciinens may jnobabiy amount to alK)Vc 3138. 
These, however, do not fonn the whole of my collection. They 
are extracted from the general register of niy niuseuni, whicfi 
contains many minerals, that, for want of examination, could not 
be inserted in their proper places in the catalogue. 

iV. B, This MS. was written sevcj*al years before Dr Walker 
ceased tg lecture, and before lie had adoptc^d views still more 
agrceaVie to the Natural History Method *. 

• Tht collection, we understand, will soon be arranged for i)ubHc sale by the 
Trusteee of Dr \Valkcr.-.^ED, 
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Art. XVI . — Ohservatiofus on Water Spouts J^j iheHonomahlG 

Captain Napier, R. N., F. R. S. E. In a Letter to Dr 

Brewster. 

My Dear Sir, ThirlestanCy July IT. 1821. 

In consequence of a wish expressed in the last number of the 
Philosophical Joumoi, that .uny of yOur nautical readers, in pos- 
session of facts relating to the varigus phenomena of the “ W a- 
ter Spout,’’ would communicate such particulars and observa- 
tions as in themselves apjiear interesting ; I take the liberty of 
offering you the following observations, with the remarks made 
at the time, when the facts and apjxiarances exhibited by this 
extraordinary phenomenon were deeply impressed upon my 
mind. 

On the 6th Sej^tember 1814, in latitude 30° 47' N., and lon- 
gitude, clir<)nometer, 62\40' W., at 1.80 i\ m., the w'ind 
l>eing variable between IVNW. and NNE., the ship s'l^ering 
SE., an extraordinary sort of whirlwind was observed to form 
about 8 cables length from the starboard bow of H. M. S. Erne. 
It carried the water up along with it in a cylindrical form, in di- 
ameter to appearance like that of a water-butt, gradually rising 
in height, incrcasing^ii bulk, advancing in a southerly direction, 
and, when at the distance ( f a mile from the ship, it continued 
^stationary for several minutes, boiling and foaming at the base, 
discharging an immense column of water, with a rushing or his- 
sing noise, into the overlignging clouds; turning itself w ith a quick 
spiral motion, constantly beiWing and straightening, according 
as it w^as affected by the variable winds which now prevailed al- 
ternately from all points of the compass. It next returned to the 
northward in direct opposition to the then prevailing wind, and 
right upon the ship’s starboard beam, whose course was altered 
to east, in hopes of letting it pass a-stern. Its approach, how- 
ever, w^as so rapid, that we were obliged to resort to the usual 
expedient of a broadside, for the purpose of averting ^y dto- 
ger that might be apprehended, when, after firing seven|l shots, 
and one, in particular, having passed right through it at the dis- 
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tance of onc-tliircl from its base, it appeared for a minute as if cut 
liorizoiitally in two parts, tire divisions waving to and fro in dif- 
ferent directions, as agitated by opposite winds, till they again! 
joined for a time, and at last dissipated in on imlmense dark 
cloud or shower of rmn. 

The near edge showered in large heavy dt^ps on the shipV 
deck, until the cloud was quite exhausted. 

At the time of its being separated by the cfFe^ of the shot^ 

‘ or more probably by the agit^ion occasioned in the air by the 
discharge of several guns, i^ base was considerably within half 
a mile of the ship, coverir^ a portion of the surface of the winter,- 
at least half a furlong, or even 300 feet in diameter, from one 
extreme circumference of ebullition to the other, and the neck 
of the cloud into w^hich it discharged itself, appeared to hare an 
altitude of 40® of the quadrant, while the cloud itself extended 
over-head, and all round to a very considerable distance. 

Allowing, tlien, from the ship, a base of a little more than 
one-third of a nautical mile, say 2050 feet, and an angle of 40® 
to the top of the neck, we shall then have, for the perpendi- 
cular height of the spout, about 1720 feet, or very nearly one- 
third of a statute mile, A little before it burst, two other water- 
spouts, of an inferior size, were observed to the southward, but 
their continuance was of short duration^ 

When danger was no longer to be qaprehended, I observed 
the barometer, and found it at 30 yV inches, with the surface' 
of tlic mercury very convex, an appearance which it had npt 
assumed w hen af the same height at noon, about two hours be- 
fore ; the thermometer stood at 82°, having risen one degree 
since that time. ** 

I 

During the continuance of the water-spout, and the subse- 
quent rain, which might be a little more than half an hour, the 
wind blew from all pmnts of the compa^ at different times, ge- 
nerally drifting at ppporite points, never stronger than a fresh 
fcreeze for a moment, but in most instances quite light. It was 
unattended with any thunder or lightning, and the water that 
fell from the cloud, and was caught in the foot of the driver, 
was peri^tly fresh. 

Havftig witnessed this extraordinary phenomfenon, I endeaw 
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voored t6 ascertain iu cause, taking for granted die following 

l!1kali wrttw itt * uracuum rises only to the height of 
QSbfyeti*^ in other words, that a column of water SSt feet 
high, is equal in weight to a column of the atmosj^ere of the 
satfm^liaae.^ 7hat a cpltimti of mercury 294 inches 

high i/n vacuo, h equal to the same.^ Thirdly, ^ That heat ra- 
rifiea the air and causes a vaetium.^ Ftmrtkfy, ^ That when 
the ^kvW^ atmOSphet^ » so lauch rarihed as to become lighter 
than the impending clouds, that these clouds or vapours fall and 
disperse cai the surface of the earth in the shape of rain or mois- 
ture.’” FyVdy, That when jbe clouds descend, the mercuiy 
in the barometer also descends, and that when the Tapoturs rise 
through the lo' ^er atmosfdieres, becoming again more dense than 
the vapours themselves, that the mercury in the barometer rises 
also.’’ 

With these data, were next noted the various phengmena, as 
observed to be connected with the water-spout itself. 

lat. Low, heavy, black clouds were soen to the southward at 
noon, the barometer standing at inches, and the tfiAmo- 
ineter at in a constant current of cool air ; the atmosphere, in 
general, becoming hazy, even thick in some places, dose and 
very hot,*^the wind variable and attended with oocarionai drops 
of rain. A whirlwind next taking place, drawing the water up 
with it, apparently in % staler 'ike vapour or steam, advancing in 
a^tioutherly direction to the above-mentioned dark impending 
clouds, increasing also in height and bulk, with a quick spiral 
motion, till it came in contact with the end of a cloud which 
rather drooped to meet irt thgn discharging great quantities of 
water, not iu a solid bulk, but in short unconnected streams or 
streaks as it were, attended with a rushing or hissing noise. 

That after some time, it returned with considerable velo- 
city to the northward, in exposition to the wind prevailing at die 
ship, the water at the base boUing with a white foam, p«t pro- 
jecting oviiwardb to a certain circumferonce, andr part arising ia 
thuAi dark vapours, which gradually arranged themselves into 
thin streaks, as they gained in ascent towards the clm^ds, till 
the whole was dispersed by bursting into a heavy shower^^ 9diy, 
That the clouds descended, or came gradually nearer to tlje sur- 
^ * vox. vx. 140. 11. .TANVAKY 1822, O . 
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face of the sea, before they were perfectly saturated, previous to 
bursting, ^fhly^ That these clouds extended in large dark mas- 
ses, over a great part of the western hemii^here, and were quite 
thick and dark over-head. 5ihh/^ That the water-spout, at the 
base, covered, in diameter, about half a fcift-kaig of water ; and, in 
Its most slender part, about f ds upwards, it was 4o> appeartiace 
about 6 feet in diameter ; and that, in height^ it roiglit be cstir 
mated at 17()0 feet : atid, lastly^ That during the operation of 
these extraordinary phenomena in the atmospliere, the mercury 
in the barometer did only; become more convex than beftire, 
with tlie thermometer rising one degree. 

In proceeding to examine tlie gubject, we shall suppose that the 
water rose from the sea in vacuOy or rather in a cylindrical ipace 
approximating to that of a vacuum, and that it was caused so 
lo rise, in jyari, by the pressure of the atmosphere circumscrib- 
ing the base of the said vacuum. Having allowed so much, we 
can go no farther without violating tlie well known law, that 

water cannot rise in veunuT above 32 feet ; admittii^, there- 
fore, that it was even a.sststcd to that small height, we shall have 
availed ourselves of the theory, as ihr as truth or reason can 
justify. 

If we say that water Is drawn upwards by the suctioii of a 
cloud, as pra{X)sed to be exemplified by Mr Oliver with a ctuill 
over a glass of water, we shall then begin to establish the theory 
of suction,'” perfectly irrecoudleable, also, witli the equally 
well-known fact of ilie gravity of iIkj atmosphere* Besides, the 
force of Mr Oliver’s lungs, over a glass of water, can bear no 
analogy to that of a cloud overhanging the^urface^ of tlie sea. 
It appears also strange to talk of an Simpiy cloud, or a haifcie^ 
luiusted cloud, for clouds are not aerial kaffs^ as some would 
have tliem to l>c, but vapours overhanging il>c earth at diffclrent 
heiglits from it, according to the piopoH^n of humidity or den- 
rily contained in themselves, and which, when, by reason of their 
greater weight, they fall within the ^berc of the earth’s at- 
traction, begin to dkchaige themselves iti vmu, tUi^ being re- 
dueediB rizc and density, if not totally consumed, they natural- 
ly ris^bove the sphere attraction, aUd^ regaining the higher 
parts W the atmosphere, again attract each other, and repeat 
such operations to the end of time. 
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Settiug asidk^ then, the theory of suction, and the idea that 
the waler-spoul eouM rise in a body to the cloutlf;, by the pres- 
siure of the circuiuanibient atmosphere alone, we shall have the 
following probabilities to bring us to a more rational conclusion. 

laf. That many opposite currents of wind, all pointing to- 
wards a certain centre, and coming in contact with cadi other 
with unequal forces, cause a rotatory motion or current of them- 
selves round a central space, which, not partaking of on equal 
or its former pressure, natur^dly becomes rarified by the existing 
heat, to such an extent, that it ^^eediiy acquires a state in a 
great degree approximating to that of a vacuum. This 

continued rotatory motion of the air, forms that which is usually 
denominated a ^drlwind ; and the pressure of the external at- 
ino6{>here at ihc base, forcing the water to a rcasonaldc height 
up the rarihod space within, it i.s then carried upwards by the 
mechanical action of the wind, in light and unconnected streaks. 
The space at the bottom now becoming void, is regularly reple- 
nished by the pressure from without, till the whole spout is in 
due tunc thus pcrfecUy completed. 

The water having now arrived at the region of the clo#d&, il 
is naturally attracted, diffused and connected with end among 
them, increasing in density and extent, till the lower atmosphere 
becoming now lighter than thn clouds above, these enormous 
masses gradually sctiliiig downwards, distend, burst and dissipate 
in rain. • 

That the mercury in the barometer did imt faU with tlic rain, 
Rut, on the contrary, became considerably more convex, was vi- 
sible frcmi observation, and may be accounted for in the follow- 
ing manner ; That duimg the whole operation of the water- 
spout, which continued not* more than 30 minutes, the com- 
mencement was too sudden, and the duration too shcH^t, to cause 
any change indicative of what actually took place ; and tlrnt ilii 
convcxityonly prc^iiosticatad wliat would have taken place, had 
there been no water*^spout at all, and what actually did liappcn 
afterwards, viz. a very clectf atmosplicre and hot sultry weather. 

« Although this phenomenon was rather tcrri^c in appearance, 
3 ret I am not inclined to diink it would ho^Tc been attci^cd with 
any serious calamity to the ship, had even the whole qumUity 
fallen on board, allowing the lofrior sails to have been taken in, 

• G 2 
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the hatches battened down and scuppers op^. The cylinder 
CKT spout coming in conti^ with the masts and rigging, would 
naturally be destroyed ; and the air rushing in instantaneously 
to restdre the equilibrium, the torrent wotjJd be thus checked 
in its fallj^ to the mere weight or force of a tropical descent. 1 
have heam many reports of ravages committed by these aque- 
ous meteors, but never yet met a person who had actually wit- 
nessed or e3t;perienced any such distressing efects. 

Upon comparing the present account vnth that of Mr Max- 
welfs, in your last Number, illustrated by a very striking repre- 
sentation, it appears that, when compkied^ the two spouts are 
almost perfectly alike, but originally had derived their first 
formation from different sources. 

The cause of the whirlwind must be the some in all cases. 

Mr Maxwell distinctly states, that at the first formaticm, 
the black cloud drops fix>m a level surface into a conical form, 
before the disturbance at the surface of the sea is visible. The 
black conical daud continues to descend till it almost reaches 
the surface of the sea, and the smoke-like appearance at the sur- 
face rises higher and higher, till it forms an union with the 
cloud from whidi that spout appeared to be suspended.’’ 

In this instance, the whirlwind must have commenced and 
been complete, sooner in the region of the clouds than at the 
surface of the sea, and thus attracted and brought down with it 
all those vapours that first came within ita^infiuence, meeting in 
its descent a portion of water, of a smoke-like appearance,” 
rising from the sea itself, contained, of cou^, within the vk- 
cuum there more recently completed. 

This appears just as probable ^^t^tthe whirlwind and spout 
should have commenced, first at the surface of the sea, and then 
risen upwards, as in the other instance ; for it has been seen that 
this spout traversed a considerable distance to the southward, 
before it came in contact with a cloud,, which rather drooped 
to me^ it.” In “both instances, however, the clouds and sea 
were connected by a long column of water, but the latter having 
bad itsorigia at sea, it increased to amti^ greater biihc^ even 
to the fopnation of clouds themselves ; the former, hay- 

ing ovi^nated aloft, acted merely as a cfi&td.or duct, 
which the clouds discharged tl)em8e)ves into the ocean below. 
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In the case given by Mr Maxwell, the spout must have been of 
smaller dimensions, and a less terrific appearance than the subject 
of the present paper, and from the very obvious cause of its 
having originated aloft instead of below. 

In the formation of whirlwinds, there can be no fixed or de- 
terminate rule, why a preference should be given to their being 
generated at any one particular altitude between the clouds and 
sea, in preference to another ; and if we take it for granted, that 
they are essential to the formation of water-spouts, or that a 
spoilt cannot exist without a previous whirlwind, it then natu- 
rally follows, that the dimensions of such a spout must, in a very 
great measure, depend upon the original proximity of the whirl- 
wind to the sea itself, the sea affording a more copious supply 
of aqueous matw.rial, than the less substantial fabric of a cloud. 

The water that fell into the foot of the driver, on board the 
Erne, was certainly quite fresh to the taste, and it will be diffi- 
cult to ascertain when and where the process of distillation was 
effected. In the mean lime, however, it may reasonably be 
admitted, that the admixture of tlie salt-water from the sea, with 
the fresh-water in the clouds, the latter being in far greater 
proportion than the former, is of itself sufficient to account for 
tlie chemical cha,ngc that had thus taken place in so short a 
space of time. 

Whenever we arc better acquainted with the effect of coming 
in actual txintact with*one of these ^ants of the deep, we shall 
then be enabled to comply with the recommendations inserted at 
the end of Mr Maicwelfs paper; but as there does exist at 
present in the minds of all seamen, a most indescribable aversion 
to any intentional familiarity ivith meteors of such doubtful ten- 
dency, It may be difficult to find one who shall court a closer 
acquaintance for the mere purpose of science, in preference to 
the usual employment of every individual exertion of getting 
out of^ the w^ay as fast possible. Iri case of the ship’s being be- 
calmed, and every thing secured, and when one cannot do bet- 
ter, as was very much the case on board the Erne, it would be 
wdil to make every possible remark and observatioh, but such 
t^portunities are said to be of very rare occurrence. V 
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Aiix. m Vhiwi through Coloured (rla&sesy 

and m ibdr ^i^Utation to Telescop^^ crnd to Microscopes cf 
great wwjg^tttfe. By David Beewstea, LL, D. P. R. S, L, 
& Sec- R. S. Edia* • 

I AH »ot aware that any phservations have hitherto been made 
on tile subject of vision through coloured glasses. The asirono- 
racr has long been in the habit of using them to attenuate the 
light, and to olistruct the hcKt of the solar rays f ; the painter 
occasionally employs tbom to give a warmer tint to his land* 
scape ; aild, in cases where the human retina is extremely scfi- 
sible to ligjit, or. wlicre other parts of the eye are not capable of 
sustaining its strong impresaons, ctJonred media have liecn adopt* 
cd, to reduce the incident fays to a propfir degree of dilution. 

The colour generally selected for the relief of tendtT vision, 
has been a bluish or yellowish Green; and the choice seems to 
have hiad no other foundation, than the vague analogy that the 
eye was best fitted to bear the impression of those rays which 
Nature liad shed most abundantly over her works. Fashion 
has, however, substituted a sort of Blue or Grey medium in 
place of green ; and, unless chcfcked by the appiimiem of some 
prindpie, may soon carry us through all the colours of the spec- 
tnim. 

When wc consider light as coi^isting of* several distinct rays, 
(tiflering in rcfran^bility, and on this account creating imperfect 
vision, by their imperfect conver^nce on the retina, it is easy 
to Understand bow this imperfectiem may .he removed, by look- 
ing through a n^i urn which tran^^it^onlyTays of a particular 
colour. In this point, of view, every homogeneous oolour should 
affov4 nearly jhc same relief; and if wc abstract the diffe- 
rent heating powers of the coloured rays, which, in ordinary 
lights, can have ho influence, it is difficult to discover any rea- 
son why one coloured medium should be preferred to another, 

r: — -1_ — 

' • Read befwc the Rq^al 19. X821. 

t Dr ^erschel haft puWifehed in the P!dL JLBOO, an account 

of some very inlcrestiiig experiments on the power^nf glasses to 

<lifl'crem rayy, particolxirly the red, ox those wliich Jicat moat powerfully. 
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provided each of them transmits equal quantities of homogene- 
ous light j 

Impressed with this opinion, 1 was surprised to find, that vi- 
sion a picoc of blue glass became so painful to the eye, 

that it was not able to endure the mipresaon for any length of 
time. In order to discover the cause of this unexpected effect, 
I examined with a prism the light of a candle transmitted through 
the blue glass, and found that it had tlK remarkable property of 
absorbing only dm middle rays of the spectrum, viz. the G7ceny 
Yellow and Ora/nge^ and transmitting the Vkdet and the Red. 
Tlie spectrum, therefore, consisted of two sqiarate images, the 
one Red and the other Blm; and hence the eye was not able to 
see distinctly by means of rays of such different rcfrangibilitics. 
When it tried to adapt itself to the blue tiays, it became inca- 
pable of converging the red ones ; and when it endeavoured to 
converge the red light Uy a focus, it lost the power of converging 
the blue. The effect, in sliort, was the same as if it had at- 
tempted, by its muscular power, to adjust itself to two different 
distances at the same time, and therefore it became completely 
exhausted with its iruidess efforts to obtain distinct \ision 4 

If the eye is adjusted, so asjto sec a luminous point through 
the blue i^ass, by means of blue light, the blue image of the 
point will be surrounded with a circle of red light, which is a 
section of the cone of red rays that the eye has not converged to 
a focus; and, in like manner, when the eye is adjusted to see 
^ihc luminous pmnt by the red light, the red image of the point 
is surrounded with a circle of blue light, which is a section of 
the cone of blue rays, while diveiging from their focus within 
the vitreous humour. • 

This striking example of* the imperfection of vision through 
glasses of a compound colour, points out the principle upon 
whicli they should be selected. As the coloured glasses which 
are fitted for ordinary vision cannot be made to transmit homo- 

• Glasses vhich trioisoiit only r^s of one «6lonr arc'very lare, and ate of great 
UMJ in many optical etipermients. I ha?c often combined plates of diftercntly co- 
loured glass, so as to produce this effbet completely. The only aitifipial gjass which 
t have unit with possesidiig this property m perfection, is one ol a blue colour, 
which tmistolued only the red lays of the spectnun. 
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g^ieous light, without obM^uring the object, we mus^t seek foi 
that colour which produces the shortest spectrum, with the 
greatest illuminadon. In this examination, I have tried a great 
variety of exsioured glasses, and have found, that a yellGmi$h-‘ 
green the property required. It almost entirely ab* 

sorbs the extreme red rays, and extinguishes a very great pro- 
pordon of the blue extremity of the spectrum. Hcuco, it not 
only relieves the eye, by attenuating the incident light, but it 
improves the image, by diminishing the error ariring from its 
different refrangibility. 

Having thus conudered the influence <rf coloured media upon 
simple vision, it becomes interebting to inquire Iiow far the te- 
lescope and microscofXi are siisce'Jitible of improvement, by the 
use of coloured lenses. As the objects to which the telesco|)e is 
applied, do not admit of artifle^i illumination, the absorption of 
the obnoxious rays can only be resorted to, when Uiere is a con- 
siderable intensity of light. In viewing the spots of the Sun, 
for example, and in examining Venus and Jupiter, when near 
the Earth, some benefit may be deri\ ed from the interposition of 
coloured lenses ; but it is princijiajily by extinguishing the se- 
condaiy tints which remain, even in the best achromatic tele- 
scopes, that we anticipate any decided advantage. 

With the microscope, however, the case is quite different 
The power which we possess of illuminating artificially the ol>- 
jects Ufoder exaniinatipn, enables us to coippensate the loss of 
light by absorption, and as we have also the apertures of the 
lenses under our controul, we may avail ourselves to a very great 
extent of the application of coloured media. 

In the construction of single microscopes, I have derived 
great advantage from using both vtU and green lenses, particu- 
larly when the Outline or form of an object was required. In 
compound microscopes, the lenses may be made either of the 
same or of differ^t colours, or only one of the glasses may be 
coloured ; and the kind of light to be absorbed, may be regu- 
lated by the colour of the object under exiunination. 

In order, however, to derive Atom coloured the full be- 

nefit which tbi^ are calculated to afford, ^^ cmnpound micro- 
scope shofild be constructed on a scale ot uUU^val magnitude# 
I had occasion many years ago to point out tlie advaartages of 
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an enlarged form ; and I constructed one about J^ieen feet in 
l^gth, with an achromatic object-glass, which produced very 
superic^ effecte Since that time, I constructed another, with 
a metallic reflector, whicli waa 48 feet in lengtli. 

The advantages of large microscopes over small ones, may be 
considered in reference, 

1. To tlie imperfections of the glass employed* 

2. To the spherical form into which it is ground. 

3. To the adjustment of the axes of tlio lenses. 

4. To the method of illurrinatiftg the object. 

5. To the c.\aminaLion of objects placed in cavities; and, 

6. To the examination of objects whobo }>arts are placed at 

diflerfent distances from the instrument. 

In making this comparison, we shall suppose that the object- 
glass of both microscopes intercepts the same portion of the 
sphere of light, which divciges from the object under examina- 
tion. 

Ist^ As the veins and irregularities of glass have a definite 
magnitude, a lens of a small aperture will be much morS liable 
to have its image iiyured by any accidental flaw, than one of a 
large aisso, and the same may be said of the small pits and 
scratches which often remEun even after the most careful polishing. 

In the operation of grinding the objoctglasses of small 
microscopes, the ofidrian works at random, and has the power 
neither of‘ giving them a correct spherical figure, nor of adjust- 
ing the axes of their opposite surfaces ; whereas in larger lenses, 
these operations are completely under his controul. 

3df One of the principal points to be attended to in the con- 
struction of compound microscopes, is tlie coincidence of the 
axes of the lenses of which it is com}x>8ed. Tliis adjustment is 
seldom made, and indeed is not very practicable when the lenses 
are small. In the enlarged form, however, the axes of the lensf's 


* M. Jipinus, in the JVava .Sirta JPetropoL tom. iL p. 45. propoftes that the dis- 
tance of the object from the object gioss should be thre^, four, or five inches, or 
iwen half a fbol or a foot, in order to allow the light to fell upon the ol^ect; and 
he descHbes a nacrosoope wljrich he had constructed on this principle, ^ith an achio- 
hiatie dtjecft-gUss a Iftde less than three feet in focal length. The aperture of the 
<ihject»glaAi was about an inch, and the distance of the object feom the objcct-gla&v 
•seven inches, * 
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may be made to coincide witli the greatest accuracy, and conse- 
quently (be performance of the instrument greatly improved. 

4/ft, In small microscopes, the power dT iUuminatiiig the ob^ 
ject is very limited, frotn its proximity to the instrument* The 
light it would naturally recehre, is obstructed by the head 
of the^eh^rver, and by the body of the microscope ; and when 
llic object is perfectly opaque, it is almost impossible to throw up- 
on it the requisite degree of light In large microscopes, on the 
contrary, where the object is one or or even three feet from 
the object-lens, we may projert uixm it any quantity of liglit 
that \^e please. 

5/ft, The ordinary microscopes,, both single and compound, 
arc incapable of Ix^g applied to objects jilaccd in a cavity, or 
in the interior of a transparent crystal ; but in large inicrosaipcs, 
the depth of the oavitj, and the thickncas of the crystal, bear 
no sensible proportion to the distance of the object ft-oin the mi- 
cioscojxs; and the cavity, or any object which it inLliides, may 
be seen to the greatest advantage. 

6/ft, In viewing an object of perceptible ihkkiKss, such as a 
fly, through the compound mkroscopo, it is impossible to see 
the near and the remote parts at die same time, so that a num- 
ber of successive adjustments are necessary, and even then, we 
are imperfectly acquainted with its general form and outlina 
In large microscopes, however, the thickness of the object bears 
a very slight proportion to the conjugate foed distances of the 
olgcct-lens, so that the instrument may at once be adjusted to 
all the ports of it that arc within the field of view. 

When the object to be examined is an opdcai structure, such 
ns that exhibited by plates of amethyst, l!he ordinary microscope 
js cntiwly useless, as the figure to be observed is produced by 
ilic action of evory point of die transparent plate. When the 
microsajpc is large, however, the figure is seen with as much 
distinctness as if it had been formed by a plate of no other di- 
mansions but length and breadth- 

^ Such arc a few of the advantages whidi we may confidenUy 
ixpcct from the use of large microscopes* We would recom- 
mend them strongly to the attention of natniWiBts, whose pur- 
suits lead thtsfn to*invcfe>tigate the more minute phenomena of 
■Kgotabk tuid animal life. The poUionof nature which lia-. 
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iutbcrio been subjecUsd to examination^ is but oS Hmked oiitent ; 
and it is only by extending the power of vwon, that we can 
hope to penetrate into new regions. There are worlds ivithin 
qur t*oa^ not kas intiercst^g, than those which elude mr re* 
scarcli by their iinnirasurdble distance. The laws which govern 
Uiem* and the hdn0$ by which they ora inhabited, are alike un- 
known to us ; and though ign<n!'ance has endeavoured to throw 
an air of ridicule on the study of anirtnilctilar existence, yet we 
may safely ofBrm, that the fhnctiotis of itnmite bodies, must be 
regulated by laws essentially d^flferant those of larger anl- 
nials, and that tho% planetary masses, which uxtcHiys us by their 
magnitude and splendour, affiurd fewer subjecti^ of sdentific re- 
search, than those portions of apparently dead matter which wo 
daily trample under our feet* 


Aut, XVIII — Acimwi of a Map nf the Country between the 
Erawadl and Khianduam Bwcfs, By Fhancis Hamilton, 
M. D. F. U. S. Lond. & Ediiu, and F. A S. L. & C>om- 
inunicatcd by the Author. 

Tins Map, which has been reduced to half tlie original ske, 

I proeuiwl at Ainarapum from tlic slave wlio communicated 
the general Map of th® eminirfiof Ava, already pwblislied, (^Phil 
JounmU Vul- II. p. 26,^.). All the towns in it are denoted by 
* irclcs ; but the royal readcnce (Nro-do) or Amarapura, is distin- 
guished by a double circle (Mro) ; cities are distinguished by a 
single tme, and villages ^liua) are marked by a cross in .the ccnii%* 
In the reduced map, lh8 distance between the junction of 
the two great nvet*s and the Capital being 1.89 indi, and the 
ai'tual distance being about sixty geographical miles, we ehpuld 
have a very little less than^birty-two geographical miles to the 
inch. Acconling to this, Kaunton, on the frontier of China, 
the Quantong of Mr Arrowsmitb, should be ^08 geographical 
milca from Amarapura ; but, acomrding to him, this distance is 
only 114 milea ; nor do I here suspect him of any veiy matcriai 
error. In using this map, therefore, no scale can be safely 
adopted; the more especially as from Mreclu to Mmnghcen, 
near the mouth of the Ncriiwara, llic map reckons seven days 
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journey, while it reckons six days journey to this river from 
Kani ; but, in the map, the seven days cxxupy only forty-seven 
parts, while six days occupy seventy-six parts. I suspec^ 
however, that in the distance from Mredu to Mssugham, ihs 
error ^ mine, and not that of the slave, and that t liave read 
seven in place of what he intended for three, the Mrantna cy^ 
phers for these two numbers, when carelessly written^ having a 
considerable resi*mblance. Whatever want of attention to a 
scale exists in this map, much useful intelligence may be col- 
lected from it, respecting the distances of places, the numbers 
ill Roman characters, as usual^ in these maps expressing days 
journeys, and those in cyphers ' expressing Dain or Mranma 
leagues of two and a half British miles road-measure. 

In extent, in climate, and in the magnitude of the mbte 
rivers, by which it is bounded, tlie territory delineated in tliis 
map bears a strong resemblance to the Antarbeda or Duab, be- 
tween the Yamuna and the Ganges in Western India ; yet be- 
tween these two regions there are essential differences. The 
Antarbeda of Western India consists almost entirely of clay, 
sand, and loam, in which the slightest vestige of stone cannot 
be traced ; ,aiid, farther, it is perfecOy level, except where tlic 
bounding rivers, working ou such soft materials, have cx^t^ated 
channels of great depth, leaving enormous rugged clifts, which, 
in most places, render a descent to the river very difficult, and 
totally prevent the farmer from availing hiffiself of their water 
for irrigation. In the Antarbeda of Eastern India, on the con- 
trary, and parallel to the Erawadi, tbete is a chain of rocky 
htils, the foundations of which prevent the river from sinkings 
io that, during the periodical rains, it inundates a great extent; 
and, farther, this ^hain of hills gives rise to a stream, the 
hiaun, which has been already mentioned, {Phil Jonmai^ 
Vol, IV. p. 83.), and which is advantageously applied to irriga- 
lion, forming two very extensive reservoirs, hud down witli care 
in the accompanying map. From thb it would also appear, 
that the southern portion df this chain of hills, which is v^y 
rugged and liarren, but not high, and npntaais fina 
ricft of pure wliite marble, extends to no jgrenl distance, fihirt; % 
to say, for only about twenty miles in length, Vrben it is 
ruptod ^>y a level reaching ftom Maengun, usual country 
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re^dence of the late King, to Kioun-mraun, (Koun^meor, Ren.) 
near Mowzh^faobo, the residence of his father. At thi» place 
the Erawadi oomea from a narrow valley, having on the W 0 st a 
Ohnibuallon of this chain of hills, and on the east the moun- 
tains df Ko^anpri oar Aj!relapshan* In this part of the river a 
rodtty island g^ves room for a celebrated temple, called Sihado 
Bhum. 

The western part of the territory, delineated in this map, to- 
wpds jibe south, is level and fertile ; but, whether or not the 
eastern bank of the Khiaenduaen consists of lofty inaccessible 
elifrs, like those of the Yamuna, I cannot say ; for although 
rocks extend nesar to the western bank of the Khiaenduaen, 
the same is tlie case with the* Yamuna, (Jumnah of Rennell). 
the latter river, indeed, these rocks in very few places ex- 
into its channel, eovas to have prevented it Irom penetrat- 
a good depth. By far the greater part, however, of 
even frie eastern bank of the Klutenduaen is bordered by hills, 
which extend as far to the south as Kanueh. 

I shall now mdee a comparison between this map and the 
corresponding parts of that given by the native of JXaunu, 
(PhU, Jotinmiy Vol. IV, p. 76.) already published. 

In the first place, along the Erawadi, we have the following 
line of distances, in which, it must l>c observed, there are great 
differences. 


From Amarapuras by the 

To Kiounmraun oT Zingu, nfsorly i 
opfM»ke, f 

To Zsbbcehnago, - - t - 

To iCianipuip, - - - # 

To TWahiaiti, . - ^ 

ToXasa, . • - - 

To Miadauii, . - - . 


SlaveV Map ; Tsudu Zatmos Map. 


Days. Days. Days. 

S 4 3 

a 9 it 

i M. 1 

1 9 

1 3 ••• 

1 S 3 

S U 9 


' "The distances In the map of the slave now under conbidera- 
<i 0 n, and in that of the Zabua {PhS. Journal, Vol. III. p. S2.) 
4 t||fNte so well, that they deserve most attention. Sonut error has 
into th^ given by the native of' Taumi f»>r tlie first and 
the j^«)e l|t«t Meges, which poglil to be wrrccted. 

. ^ • 
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I have already n^nCioned^ that in this pmt of the Zalma's 
rmrte, we could only allow eteveii British miles for a day^s Jour- 
ney, direct distanee, which will perhaps give sixteen Brkish 
miles, road distance, for each individital day ; and* diig is {id% 
as mueh as I ever found tliat I could travel in India/ oaarykig 
with me the usual incumbrances of tent% furniture, provisicms, 
serv^ts, and other accommodations necessary to render tmvel- 
ling comfortable in a country where there are no inns. Accord- 
ing to this rate of travelling Kiounmraun, even by the Zabua'ses- 
iimate, should be only forty-^ight miles road distance above Ama- 
rapura ; but Mr Arrowsmitb makes it forty gcc^aphicol miles in 
a direct line, which I am confident is too much ; nor, on the 
whole route, can the day’s journey give more than nine and a 
quarter geographical miles direct distance. Reckoning by this 
rule tlie eastern boundary of the sjiace included in this map, 
from Amarapura to Miadauii, will extend about eighty-thk?e 
geographical miles in a direct line. 

Next, for the extent on the western side, frorh tlic junction 6f 
the two great rivers to die mouth of the Nerinzara, we have, 
according to dtis map, ten days journey, besides the sjiacc bc- 
iwcoti Badouii and Ainrieri, wliich has Ixjen omitted. But, in 
the map by the native of Taunu, (PJdL Journal^ Vol. I V. p. *Z6.) 
the distance is eleven days journey, including the space between 
Badouii and Amra^ii. These two authorities may tlicrefore be 
considered os agreeing tolerably ; and, if the days journeys on 
the Ehiieaduam aud Krawadi arc of a similar length, the wes- 
tern ride of this map may be considered as about 101 geogm- 
pbical miles in kngth ; but the allowance taken for the day’s 
journey in the account of the map Ava by the native of 
Taunu, would reduce considerably this extent, and such, a re- 
duction can be mm’e easily reconcaled with circumstances thdn 
die greater allowance. .. 

In the seventh number of this Journal, (Vol. IV. p. 83.) I hate 
mentioned, that some maps erroneously place Msenghxm close to 
the mouth of the Nerinzara. Such is the case in this map; andl 
have already mentioned another probable error respecting (his 
place, in. Its being inaile seven days, in place of three days jour- 
ney from Mredu. If tlic latter be the real . distance, Mrodu 
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being five days journey from Amarapura, Mrengbcen will be 
eight days jouniey from the same, which would not carry it 
near so far up the Khiaendua?n as the mouth of the Nerinzara ; 

in feet, it is fefej down by the native of Tauim more than 
two imd a half days journey lower, which I consider to be the 
actual case. 

The extent of this map, at its southern end, reaches from the 
junction of the Khi^endua^n and Erawadi to Amarapura, sixty 
geographical miles, according to the survey copied by Mr Ar- 
rowsmith. Tliis is the breadth of^thc lower end of the Antar- 
beda or space between Uie rivers, only it is rather in an oblique 
directicH). The real breadth^ from east to west between Ania- 
rapura and Badoun, is stated in this map to be two days jour- 
ney, probably m a very direct line, and free from impediments, 
tins being one of the best cultivated portions of the empire. 
Allowing, therefore, that each day’s journey is actually ten 
Mranma leagues in road distance, the breadth of the tongue of 
land at its south end cannot be above forty British miles. This, 
conjoined with the observations which occurred in treating ol‘ 
this territory, in my account of* the native of Taunu’iiKtoap, 
{PfiU, Journal^ Vol. IV. p. 81.) induce me to believe, diat the 
course of the Khiaendasen should be placed nearer the Ei'a- 
wadi than has been done by Mr Dalrymple ; and that the in- 
tervening territory is much narrower than he imagined. 

Farther north inithis map we have ^ven the breadth of this 
territory between Kiounmraun and Kaneeh, passmg tlaough 
Mouzhzhobo. The rood distance betwe^ these two places is 
said to be twenty-six Mranma leagues, or about forty-three 
geogr^hical miles. The reader may con^are this with what 1 
have said concerning tins distance in my account of the map 
by the native of Taunii, whore k is estimated at only twenty- 
nine geographical miles, but this I conceive too little. The' 
now under consideration affords no gnmnds for taiculaling 
the space intervening between the two rivers farther north. 


Leny, 1st November 1821 . 
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AfiT. XIX. — On tJie Comptonite ^ Vemminii the 
of Scotland^ the Stilbite and the Healamlite. By H. 

EsjC], F. R, S. Land. M. G. S. &c. kc, Communicaj^ 
Audior. 

In the Edinburgh Philosophical Journal, Vol. IV. p. I3l. Br 
Brewster has described a new mineral, and given it the name of 
Comptanite, I have found the crj^stris of * this substance (ddiive 
parallel to the planes M and T, Plate V. Fig. 1. the cleavage 
planes meeting at an angle of 90®. Tins circumstance, ca- 
bined with the existence of the planes o, </, which meet at an 
angle of about 177® 35', shews that the primary form is a rect- 
angular prism, the terminal edges of which are, however, vi^y 
nearly equal. On three crystals of my own, I have found M dii a 
measure 135® 30', 135® 30', and 135® 4£r;.and on the same crys- 
tals respectively, a on T measured 134® 30', 134® 45', 135® 15'. 
If 135® 30^ and 134® 30' be taken as the true measurements, the 
edges of the base terminating the. planes M and T, will be to 
each other respectively very nearly as 56 to 55. 

A mineral from Strontian, wlddi has been called in France 
PriitJ^tfe StilbHe^ and wavS at one time considered to be Apo- 
phyllite, is certainly a disdnet substance. 

I have therefore given it the name of Brewsterite^ on account 
of the many important discoveries connoted with crystallo- 
graphy, whicii l^i^ye resulted from the experimental rese^u^chc^, 
ol' l>r The primary form of the Brcwstcrite is a right 

FigV‘^. wfiose basses are obUqiie-angled paraUelograms^ 
M 6n T measuring 93® 40', as ded^iced^from the inclination of 
a on a\ c on r', and a on c. Fig. 3. I have not been able to 
cleave the crystals with certainty in any other direction than pa- 
rallel to the plane P^ Yet when an attempt is made to divide 
them perpendicularly to P, and parallel to T, the new surfaces 
exhibit trac^ of cleavage planes. 

Tile inclination of the edge h on the edge i being 93® 40', it 
was ne^sary to adopt a prism oblique in one direction, as &ie 
primary fSfm ; and I have preferred placing that prism in the 
po.sition I have just’ described, from its agreement with Sulphate 
of Liir?tf, Euelase, and some other substanc*es belonging to that 




FtATE V* 


roja*roi^irit 






Mr Brooke^ on Coniptonite^ Brewster ite^ and Heulandttc. IIS 

class of primary forms, in the facility with which it cleaves pa- 
rallel to the tervirnal plane, and in the constant brilliancy of the 
planes developed by this cleavage. Fig. contains all the mo- 
difications I have observed on the crystals I have examined, the 
angles at which some of the planes incline to each other mea-- 
siiriiig nearly as follow^s : 


P on a. 

93" 30' 


119 30 


114 30 





a — a\ 

m 

(1 C, ' 

ITJ^ 

a. — c\ \ 

f 95 


Finding on several crystals the planes e, r/, larger tlian any of 
the others, and on one crystal finding those planes alone, I have 
taken them to fix the ratios of two ol‘ the edges of the prism. 
Supposing them to rt*sult from a decrement by one row on the 
edge n o, the edges np to n m would lie as 35 to 16. And if tlij 
planes f/, a' be supynised to* result from a decrement by four rows 
in height on tht^ edge n in of the terminal plane, the ratio of 
11 p to no would he as 35 to 10. 

On examining the Abbe Haliy’s varieties of Stilbite^ I have 
found, that tliose which Werner distinguished by the names of 
JladiaU‘d and Folialed Zec^lile, are two distinct species ; and I 
am happy in tlte op{)ortumty which this discove^ has afforded 
me, of associating the name of Mr Heuland more intimately 
w'ith mineralogy, by calling one of the substances Heulandite^ 
and of thus recording thl; readiness with which Mr Ileuland 
• has on all occasions opened Sis cabinets to the researches of 
science, ajid ins veiy Ribera! contributions of sjiecimens, when- 
ever they have been required, tor the })urposesof either chemical 
or crystallographical ^examination The first of the two species 
of the Abbe IIauy'’s Slilhik\ from which he ap))cars to have de- 

* We cannot omit the present opportunity of adding our testimony to the libe- 
rality of Mr Heuland, and to his unceasing zeal for the progress of hi&^avourite 
science. 1 1 is fArtunate for mineralogj', that the possessor of one of the finest col- 
lections in Europe, should be a ino.>t generous dispenser of its benefits for the pur- 
poses of scientific research.— D. B. 
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(luccd Jus primary form, and for which 1 shnil retain the same 
name, incJudos Ihs dudcaicdrc and cpolntt^e varieties, and is the 
Kiul ialed Zeolite of Werner. » 

The secondary planes, however, which meet under the angkw; 
which he has given, do not occur on any of the ci*ystals I have 
seen. 


The cleavage he describes parallel to the plane d. Fig. 5. is 
easily effected ; hut tliere are also natural joints very apj)arent, 
[>arallel to the edges ?i li\ wliich induce me to consider tlie Ti*fd 
rhombic prism^ Fig. 4. as the primary form. 

In 1^'ig. 5. the ineasureiuent <#i‘ P on e or /'is 120"* i30' 

lit 

* >' —f ^ 

'' ~ '' I 11!) ir> 

f-rs 

These measurements have been talvcn by th(‘ rell('cti\e-gonio-. 
meter on several small crystals, with ti>leral>!y bri/dil planer 
Supposing tliem correct, and that the planes c aiul /'result j’nau 
a decrement , by one row on the lerniinal etlgcs of the prism, tlie 
inclination of M on M', 4 is notirly 101' W, and the edge 

db is to tlio t‘ds*e o b or he neaiU in the ratio ol' to SI. 

The second species included under *S7/7/;/7e b\ thc^ Abbe Ilaiiy. 
and to which 1 have a])}»ropriated the nami* of Ifadandi/r^ i . 
the Foliated Zeolite of Wtruei*, and epyrtallisc's in tlie form ol 
a rip'ht pr'imu 'lelioHC b/m-s uir ohU<inv luipf -d pariiUclo^nvma, 
Fig. 6. This 4.p(‘cies conijueheiKls th<^ (litomorpfuqnc and octo- 
duodecimedc varieties, on the latter ol' wliiih Jigures tin Ahhe 
Haiiy Itas jdaced four plants, Aviheli do not ap|>c*ar on any tS the 
crystals T liave exaininetl, and which M>ay be said to be incom- 
patible with the primary form (tf the mint ral * 

The planes 1 allude to, are four of those wliich he has 
marked witht/,- — the liuir which belong tt) the t rysla], I liave 
marked with the same letlcM* in Fig. 7. this being the form un- 
der winch the mineral most frequently presents itself. It is ra- 
ther remarkable, that tljc Abbe should have? omitted to give the 
measure of bis })lanc T on the two adjacent planes or the 
measure of z otn the two adjacent jdanes for, allhougli the 


That which has hcTn ralleil Rctl Stilbile from DuiniMrioi); is tlie Heulandite. 
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differences do not exceed 2% oven tho'^e inight have shewn that 
the primary form was not that which lie liad i>n])poscd. It is 
however possible, that lu* might not have measured these planes. 
To enable the reader to compare the Abbe Hauy''s figures with 
mine, I have added on three of the pianos of Fig. 7. in small 
letters, (scored under thus, 5 , T), the letters he has used to dc~ 
signate those planes. The measurements on the natural planes 
of this substance frcqtieiiily disagree on large crystals ; those 
on which I have most relied, have been taken on small crystal . 
>\ith the reflcctivc-gonionietcr, aiif) hre as (olU)ws 


z 
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112" 

15^ 


M, 

1146 

60 


T, 

148 


M 

— ay 

13 4 


T 

— a'y 

116 


M 

— T, 

160 


// 

— 

129 

10 


Frotn ihesSc measurements may be deduced the ratios of the 
edges efy chy eg of the primary form, which are nearly a^ 
numbers IGO, 161, 162, These ratio*^ suppose the planes o 
and z to result from decrements by one row^ on the edge and 
angle of tlie primal y form which they replace. 

Tlie figures are drawn merely as diagrams, to render the de- 
scriptions intelligible^ and with little regard to accuracy of 
form ^ 

Art. ^'S.,~ObscrvaLiov^ on the Impngmdion of Wood toHh 
Sca-Watery and on the Fo^s the Polar Seas f. Ify Wil- 
liam SroREsnv, Esq. F. R. S. E. M. W. S. &c. 

I. Impjrgnation of Wood rv'dh Sea- Water. 

It has been my privilege to make a number of experiments 
on the effect of enormous pressure on wockI sent to great depths 

■ Since I received the above |japer from Mr Brooke, 1 have examined the 7?a- 
diated Zcolitc<f and find it to differ by the most palpable optical charabters from 
the Foliated Zco^*(c wliich I had examined in IS 1 7. Sec Phil. Trann. 1818, p. 330. 
— D. B, 

■f Bead hefoie the Wcnicrnin Nalinal Hociciy, I7ib Nov. 
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in the sea^ in augmenUng its specific gravity, by impregnation 
with sea-watcr. In these experiments, however, some of the water 
was observed to escape out of* the wood, on its being removed 
from pressure, by the expansion of the compressed air contained 
in its pores,— circumstance that prevented me from ascertaining 
the highest degree of impregnation of which the wood was sus- 
ceptible. A mode of obviating this inconvenience occuired to 
me during my last voyage to the polar seas ; and this mode also 
promised to shc;w to what extent, and under what degrees of 
pressure, sea-water might bp forced through the pores of wcxxl. 
Not having any metiillic vessel suited for the purjX)se, I employ- 
ed a strong wine-bottle. I ground the inside of the neck (for the 
cork) perlwtly circular, by mea^is of a cone of wood willi sand 
tind water, and reduced it to such a form that a piece of w ood, 
in the form of a frustum of a cone, fitted tlie neck through the 
extent of an inch in length, and formed a perfectly air-tight 
plug. This plug was of -very dry ash, and two inches in length. 
It had a square head, of somewhat greater diameter than the 
rest of the plug, so that the cone terniinated by a kind of shoul- 
der, touching the extremity of the neck of the bottle, to prevent 
the pressure from thrusting it further in, and bursting the glass. 
The neck of the bottle being now heated, the plug, first coated 
with sealing-wax, was introduced, and, the heat being sufficient 
to rendcM the wax fluid, it was w^orked down to the sliouldcr. 
The plug and the glass being thus intinjately united by a thin 
intermediate cc^:it of* sealing-wax, there could be no doubt that 
it was perfectly tight. ^ 

In this state, the bottle w as sent* to the depth of 125 fathoms, 
and, after remaining a quarter of cm hour, was liauled up. 
About tw^o ounces of water w^erc found to have i)enetrated the 
pores of the w^ood. The bottle unopentxl was then sunk a second 
time to the same depth, and a small additional quantity of wha- 
ler was found to have entered within the bottle, at this second 
sinking. 

Now^, by this process, I expected, that on pressure being ap- 
plied to one end only of the wood, instead of every part, as in 
my forwier experiments, the flow of water through the pores 
would force all the air contained in the wtK)d into the bottle, and 
not confine it by compression, as had before been the case ; and 
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in this way I expected that a much higher degree of impregna- 
tion would be obtained. 

Before examining the plug, 1 sank the bottle to the deptli of 
^928 feet ; but here the pressure unfortunately being too great 
for the strength of the glass, the bottle burst, and only the ring 
of the neck encompassing the plug came up. The result was 


as follows : 

Before immersion, the piece of wood weighed - 207 grains. 

After the experiment, - - - 315 

Quantity of water absorbed, - • - lOB 

Weight ill the air after imraci'Nion, - - 315 grains* 

Weight of the plug m fresh- waterj^(tcmp. 40“). - 21 

Weight of an equal bulk of water, - - 293J grains. 


Hence, siiecific gravity of the wood, after immersion, 1.073. 

As I apprehended thai the portion of the plug through which 
the water had matlc its way into the bottle, would Ik? more im- 
pregnated than the rest, from the expulsion the air into the 
Iwttle, I cut away the projecting sides and corners, and formed 
the central part into a cylinder. But the sjx?cific gravity of this 
was less than that of the whole, being only 1.032 ; and the ex- 
tremity that was in the liottlc was lightest of all. This cflbct I 
attributed to the want of expansion in this ])art, occasioned by 
the strength of the ring of the bottle by which it w as com]>ress- 
ed, thus preventing it* on the lower pail from receiving its due 
§harc of moisture. On splitting the wcxxl, it \^as found to be 
wet throughout its substance. 

I next attempted the filtration of water through the jxires of 
a cylindrical piece of mif[iog.-jny 4^ inches in length. In this 
experiment, I employed a strong oblong vessel of copper, kindly 
furnished me by Captain Manby, (wlio, with his usual public 
spirit, accon}panied me on the voyage, with a view of trying an 
apparatus for increasing the facilities and diminishing the dan- 
gers of capturing the whale). This vessel, with the mahogany 
screwed into the neck, was sent to the Iwttora, where the depth 
was 5040 feet, and allowed to remain an hour and a hi^lf. But 
tile enormous pressure to which it was subjected, being about 
fifty tons, (a ton per square inch), crushed the vessel, though 
every jiart was an arch, into an irregular flat form, and tore the 
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copper in four different places. Thus, the principal design of 
tJie cxix‘riment being frustrated, I could only ascertain the quan- 
tity of impregnation. The weight of the mahogany, when dry, 
was 155 grains; the weight gained in the exj)erimcnt 90 grains. 
Increase of bulk equal to 3 grains of water. 

II. 0?i the Fogs to zJikh the Polar Seas are stdjject 

The great prevalence of foggy weather ip the polar seas, du- 
ring the summer months, is a fact which, though well know n, 
has not, that I am aware of, Wn explained. In the present year 
{1821), from tlie 11th of July until the 21st of August, we only 
Jiad three days of clear wcather<, During this interval, wc na- 
vigated a sea cml)avra$scd with an accumulated quantity of ice ; 
the whole of the ice that so remarkably disappeared in the years 
1817 and 1818 having been replaced, and a lx)dy above 240 
miles in width, having collected on the eastern coast of Green- 
land. As the fog to which the icy seas are subject, frequently 
rests on the surface of the water, and extends only perhaps to the 
height of 150 to 200 feet, the sky above l>eing often perfectly clear, 
it (x:currcd to me, that the cause of these low logs might be 
found, fxii'haps, in the temjXTature : that tlie cold, during such 
logs, might be greater at the surface than at considerable eleva- 
tions, though the contrary is usually the case. Some observa- 
tions made on the 23d July, during a very thick fog, with a 
clear sky and sunshine above, seemed to confirm this 

opinion. 

The tcmjxirature about 11 a. m. at the mast-head, 100 feet 
above tlie level of the sea, was SS'" ; or^ the level of the deck, by 
the same llK?rmomctcr, 33 neat the water’s edge 84‘"; and of 
llic water at the surfkx? 34° Hence, it w'ould appear, that 
the fog is occasioned by the damp air, near the surface, be- 
coming diilled by contact witlq or radiations from, the ice : fur, 
at other seasons, 1 have almost invariably found the tem|Xira. 
lure aloft two oi tliree degrees lower than at tlu' surface ; wliilc 
in fogs witli a clear air above, it seems to be higher. 

/ 
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Art. XXL — Account of the Volcmin de Taal^ in Lu^on^ one 
(fthe Philippine Islands. By Dr A- Von Cjtamisso*. 

We had an opportunity to make only one excursion, of eight 
days, into the interior, to Taiil, and the volcano, of the same 
name, in the Laguna de Bonborig. The military escort accom- 
panying ns, which was a mark of Spanish pomp, was very 
troublesome, and increased the expences of a journey where 
only a guide would have been requisite among the mild and 
hospital Tagalcse. The Island of Lu^on is eveiy where high 
and mountainous ; the highest summits do not seem, however, 
to exceed the woody region. ^ Three vcdcanoes rise from it : 
first, in the north, the Aringuay, in the territory of the Ygor- 
rotes, in the province of Ilocos, which, on the 4th of January 
1641, broke out at the same time with the volcano of lolo, and 
tlie SanguiJ, in the south of Magindanao, on which occasion 
this island presented one of the movst terrible scenes recorded in 
history -f- ; the noise was heard on the continent of Cochin- 
(liina. Secondly, the volcano de Taal, which partlcularW 
threatens the capital, from w’^hich it is distant a day’s journey; 
and, lastly, the far-seen Mayon, near the Embocadera de San 
Bernardino, between Albay and Camarines. 

Gold, iron, and copper-mines, which are very rich, but ne- 
glected, shew that tlwe are^ other mountains as well as volcanic 
On the way we ^vent, we saw no other than volcianic tuff, 
consisting of ashes, pumice-stones, and dross ; and, in Manilla, 
Cavite, Taal, Balayan, &c., no other stone for building but 
this same tuft* and calcareous rcef-stonc, procured from the sea. 
The granite, used in Manilla for building, is brought here as 
ballast, from the coast of China, 

As you go from Cavite, southAvard towards Taal, the lanfl 
insensibly and gradually rises till you reach the eminences on 
the other side, wliich arc rugged and steep, and from which 
voii may overlook, at your feet, the Laguna de Bonborig, and 

* From Kotzebue’s Voyage of Discfwery<^ vol. iii. p. 52. ^ 

■f The Journals of Manilla mention the dcolruetivc earthquakes, in the yea* 
lb 15 ami JC18- 
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the large smoking crater, which forms in it a dreary, naked 
island. ^ 

The, lake (the Laguna) is alx)ut six German miles in circum- 
ference; it empties itself into the Chinese sea by an outlet, 
navigable now only for small lx)ats, though formerly it c<»uld carry 
larger vessels ; it runs with great rapidity, and the length of its 
course is above a German mile. Since the devastation in 1754, 
Taal has been removed to its moutli. 

The water in the Laguna is brackish ; but it is, however, 
drinkable. In the middle it is re}X)rted to be unfathomable. 
It is said to be full of sharks and caymans, of which, however, 
we saw none. 

As we were embarking from liaguna for the island, the 
Tagalesc exhorted us to look round us in this haunUxl place, 
but to keep silence, and not to irritate the spirit by any incau- 
tious, or inconsiderate word. 'J'he volcano, they said, showed 
symptoms of displeasure w^henever a Spaniard visited it, and 
was indifferent only to the natives. 

The island is nothing but a mass of ashes and scoriae, wdiich 
has fallen in itself, and formed the wide irregular crater, which 
crt*atcs so much terror. It does not appear that lava has ever 
flowed out of it. From the bank, where a little grass grows in 
scanty spots, and where some cattle are kept to pasture, you 
climb, on the east side, up a bare and steep ascent, and, in about a 
quarter of an hour, reach the edge, from ^which ycu look down 
into the abyss a^into the area of an extensive circus. A p(X)l 
of yellow, sulphureous water, occupies about two-thirds of the' 
lK)ttom. Its level seems to be tlie same as tliat of the Laguna. 
On the southern edge of this pwd are several hills of sulphur, 
which are slowly burning. Towafds the south and east of it, a 
narrower crater is beginning to form itself in the interior of the 
great crater. The arch which it makes surrounds, like the 
Ttioratne of a glazier, tlie burning bills by which it is produced, 
and rests with both its ends on the pooh The pool boils, from 
time to time, at the foot of the burning hills. 

You can clearly distinguish, in the internal wall of the crater, 
the situation of the differently coloured scoriae of whi*'h it con- 
sists. Smoke ascends from some points of it. 
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We observed iVom the place where we made a drawing of 
the crater a place on the opposite side of it, where a fall into 
the interior fieemed to afford a slope, from which it might be 
possible to descend to the bottom. It cost us much time and 
trouble to gain this jK)int, as we found the sharp and pointed 
edge on which we walked, in many places impassible, and were 
frecjuently obliged to descend on the outside almost to the bank. 
Being under the wind of the fire, we were but slightly incom- 
moded by the sulphureous exhalations* 

The place just mentioned is tliat on which, during the last 
eru])tions, tlie water poured that Was thrown up. Wealtemj)t- 
ed to descend into several ek‘fts, but were ultimately obliged to 
abandon (uu* intention, after wj^had reiu*hed alnnit two-thirds of 
the depth. We w<^'re not provided in TaaJ with the thirds we 
rcK] Hired, and by the avssistance of which we might probably 
have descended the perpendicular wall of several fathoms high, 
w'hicli first presented itself to us, without l)cing able to reach 
the bottom, as the precipice lK?came always steeper the farther 
yve descended. We found, in tliis neighbourhood, the ground 
covered with Plumose Alum. Tlie time w^as too short to per^ 
niit us to visit other hills. The other craters are at the foot 
of the principal crater. 

The most terrible eruption of the Volcano de Taal was in 
tlie year 1754. Its desolating progress is circumstantially re- 
hilcd in the twelfth chapter of the thirtceiilli part of tlie history 
by Fr. Juan de la Conception. The mountpin was tranquil 
'after the former eruptions, (the last took* place in the year 
1716,) and sulphur was obtained from the ajiparently extin- 
guished crater. It began to smoke anew in the beginning of 
August; and, on the 7tli, Iflamcs were seen, and the earth 
trembled. The consternation increased from the of Novem- 
ber to the 12th of December; ashes, sand, mud, fire, and wa- 
ter were thrown up. Darkness, hurricanes, thunder and Jigliu- 
ning, subterraneous roarings, and long-protracted, violent, and 
repeated earthquakes, alternated in frightful succession. T^aal, 

* This drawing of the Crater will be found in the Vot/afre w hich 

M. Choris (the draughtsman to the expedition) is about to puldisli at Paris, under 
the iKitronage of rount Roinanzotf. This beautiful and faithful gallery of our 
' oyage will greatly illustrate our observations and remarks. vol. iin p. W?. 
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Iyin/( at that time on the banks of the I^aguna, anil several 
villages, were totally" ruined and overthrown. The mouth of 
llie volcano was too coiitined for sucli eruptions ; it wideneil 
considerably, and a second o|x;ned, wliich likewise threw up 
(j re and mud. Nay, even more, the fire broke out in several 
places in the I^aguna, at a considerable depth below the surface 
of the water, which boiled up. The earth o})encd in many 
places, and a deep gidf yawned particularly wide, extending 
far in the direction to Calanbong. The mountain continued to 
smoke a long time. Thare^have since been cru]>tions, though 
with decreasing violence. ■ " . 


i 

Art*. XXII.— Of! the Ancient Hwtor^j of Lcgummcnc'i Fruits, 
By Professor Link. (Continued from Vok V. p. 3G9.) 

On Plants vsed as Fodder, 

By Plants used as Fodder, wc mean those plants which are 
cut for feeding cattle, before the seed is rij^e. Tlieir cultivation 
Ix'longs to the recent arts of agriculture, and came long after 
the cultivation of the species of grain, and of the leguminous 
fruits. 

It was rluring tijc preceding century that atteinpls were first 
made to cultivate the species of Grasses prepared meadows. 
At first attempt/ were made only with some grasses, by degrees 
others were tried, and the love of gain w^hich came into jilay 
during this trade in seeds, recommended so many species for culti- 
vatum, that contempt of the whole was j^epeatedly excited. A vert a 
daiiovy Ldiicm pcrenrie,, Holcns ihnatuSy Poa aqnaticay Phleum 
praicnsCy Ahpccurvs pratemisy Avma JlavescenSy Bromus gi- 
gantcusy Elyrnus sibiricusy Agrostls olhay have been cultivated 
with more or less advantage. 

The culture of Trtfblivmipratcme was quite unknown to the 
anciciils; they do not even once mention tliis plant in its wild 
state, Lin^ss it be amcealod under the name LoinSy as the com- 
mon ]K'ople at present ciill all plants with triple leaves Clover. 
But all l)oianical writers of the middle ages mention clover as 
a ]>lant u^ed for fodder, and it must luive been early cultivated. 
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It grows wild oiJy on cold soils, and never where the Aloe 
blossoms in the hedges ; its culture must therefore have been 
found out by the northern nations. As little do we find any 
traces among the ancients that another species of clover, Hedy^ 
sarvm cormetrium, which is now a common article of fodder in 
Italy, or the Hedysarum Onobrychis^ were cultivated. 

Among the plants used as fodder by the ancients, is rankeil the 
i ytisus^ and on no plant of antiquity lias so much been written as 
this. In 1731, there appeared st London “ A Dissertation on 
the C'ytisus of the Ancients,*” by Stephen Switzer, with which 1 am 
not ac(|uainted. Afterwards it was noticed by Miller in his Garde- 
ners'* Dictionary, by Voss on tlie Georgies of Virgil, by Schneider 
on Coluniclla, and by Sprengeli'fn the treatise ‘‘ De Antiquitatibus 
llotaiiicis."** Voss and Sprongel, like the more ancient botanists, 
consider the Cytisiis as Mcdlcago arbor m ; Schneider as a Cy- 
*\ms of ihc moderns; and Miller, contrary to all testimonies, as 
no shrub at all. This contrariety deserves to be more particu- 
larly examined in anotlier respect. 

Aristotle says (Hist. Anim. J. in. c. 18. ^ 8.), the Cyimis ever 
< ases the milk of cows, and only hurts them when it is in blossoii?. 
Perhaps this jtassage gave the first opportunity of recommend- 
ing the Cytisvs as fodder. Theophrastus only mentions the 
Cyftsus in passing, (Hist. PI. 1. i. c. 6.) ; he ascribes to it a very 
hard wootl, even in the inner parts of the stem, — a cii cumstance 
w hich suits very well ynih Mcdica^v arboira ; but he says nothing 
at all as to its cultivation for ftKldcr. In the time of the scIkk)! 
* oi* Alexandria, there ap|X?ared the work of Aristarchus on the 
Cytisus^ to whom Democritus and others succeeded. Cyntbos^ 
oue of the ("yclades, celebrated for its excellent cheese : the 
ajtlsuH grew there in great* abundance ; the exccllciicc of the 
clu'cse was ascribed to this, and along with the praises of the 
njitsns^ its cultivation as a fcxldcr plant was reconiinendcd. It 
is probable that this qjtlsm was the Medicago arborm. lie- 
sides Theophrastus, its hard wockI is mentioned by Pliny, (1. xvi. 
c. 38. 40.) ; and Cylum laburnum^ alpimis^ the woo<l of which 
IS not less Jiard, have hitler leaves, wliich rit) animal 4 ’ats. But 
the cultivation of tlie njftsits seems to liave been very limited and 
traiibieut. Pliny says (I 13. r. 24.), Invi ftilm hu fruiex in 
Cythno hisnluy indc bandaiiis In amnrs (\tj(b(dcs^ vioj: in urbv'^ 
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Grtecas magno caf^ci jirovenifit ; propter quod ma.iimc r/iiroj m- 
, rto/i in Hulia> Diosc^oricles descriln's (J, iv* c. 113.) the 
as a whitish shrub, like the Rliajniini^^ with branches an 
eJJ Jong, with leaves like those of* Fwnmn Grndim^ or ysaro^ r^i- 
f only smaller, and having a larger middle row ; which 
leaves being rubbed, give out a smell like Brassica Ernca^ and 
taste like green chick-pease. This suits Medhago arhoira (*x- 
ti'emely well. He adds, some plant it /‘oi* llic sake of bees. 
There is thus not a word about its cultivation as fodder, whiiJi 
on other (x*casions Dioscoridfs did not use to (iA ia iook : he evi ti 
separates it entirely from such plants, and treat‘^ of it in nnollur 
place, among the shrubs. Varro only mentions the r///ns//,v inci- 
dentally among the iddder plant^^(!. i. c. 23. 3., I. ii c. 1 y:J 2(1 

1. ii. c. 2. § 28.), and always along with tnedtea. lie also says, 
that two Spaniards, brothers, had ]*lanted it lor the sake 
bees (I. iii. c. Id. § 14.), and by that means fietame riih. Hut 
Columella distinguishes, in regard to I ices, between the Ct/t(,siis 
sjnndis and Cpihsm mih'(( (i, ix. c. 4.); and especially in 
Spain, but also in ludy, thcri‘ are so many sj)ecies of Cf/ti.sns 
and Sparthirn^ whicli afliord the materials of honey to the htes, 
that they might easily be used mslead of the tnu c////v//,v ( o. 

lumclJa speaks circmnsiantially of the cultnation oi' cqttsi s\ lau 
not where he is sjieaking of plants for Ibddi r, l)ul \>f mirseru^s, 
and says, (1. v. c. 11.), At jfrfN.ujoatft fi non Idn ] fKinnm.s^ dc 
iT/thSO dieere te7npt\s‘tmi?n (rSt, '^fhen follojft.s an in tire chapt(‘r 
on the culture of# vshich scein.s, however, to liavc been 

iKjrrowcd from the Greek of Amlroinachus. This is probable 
from comparing it with the notices m Pliny, who follows Aris- 
tomachus in his own account, hut, as ifeual, often after a hasty 
and incorrect perusal. The Geo|K)nica mentions the nfisivs on- 
ly incidentally, and not as fodder (I. x. c. 3. § 8., 1. xiv. c. 16*. § 8., 
1. XV. c. 2. § 6.) ; only (1. iii. c. 1. § 8.) it is said the 
should be cut green in January ; which direction is taken 
iX, rS x.eu rSv KuyrtXiSv^ and from some Roman writers, who 

doubtless had their information from Aristomachus, since the 
time of th^year whicli is mentioned agrees better with the cli- 
mate of Egypt than of Rome. We also find (1. xvii. c. 8. § 1.) 
the accxiunt of Diflymus, that milch cow'^s should be fed with 
CifhuM or Mcdtca, but that it should l>e thrown to them but 
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uct•^isl^>nall 3 ^ Inhere is, then^fon*, no proul*, that aiiiang the an- 
cients the Cfjtimff was imich cultivated as fodder ; and the pro- 
]X),sal of Aristoinachns seems to have met with tlie same fate, 
vvliitth Jias attended so many pro]X)sals of our modern learned 
economists. Althono;h the learnal poet at the conrt of the Pto- 
hanies, and Ins imitator \ irgil, fr(H[uenll_y speak in their poems 
of the vytisus. it doirs not h)Ilo\v that the plant v^as generally 
cultivated. 

A very ancient hnlder is the Tlcrba tnrdica. Theophrastu.s 
mentions ii, and says main ire injures it, (Ifist PI. 1. viii. c. 7. 

7. e<l. Sehn.) l)ioseon(le‘ (1. n. e. 177.) desinbcs it as the 
( P.sondi'/r hifif ’tinijuf hut with small leaves, seeds re- 
st'uihling tliose of ientils, amV twisted pods. The latter mark, 
which is an essenli il one, is wanting in onr editions, but there is 
a hlatu.'i , and ni the Arabian translations the word.^ are found, 
lie adds, that ihe^ plant i*- cidtivated lor lodder. Tins exactly 
suits the McdUatyif .\nt}v(u die l.ucern. ^\h Lit Colnuiella says 
(I, il c, n.i <d' ds eu'MiJt. and <d' u- lasting f(»r ten years, like- 
wise agrees with tins. Of tlie name, Pliii) says, (1. xviii. c. 16.) * 
Alid/ca c.ticrud ('I'ntm ci tt Alcdis advccta per hclla Pc^~ 

.sartnN ihluJu. 'Jdie Inceiai is not a native of Pii- 

iopt‘, for it oni\ g'row-, wild wiieie it is now cultivated, or for- 
nieri\ had been. Ft also is easilv frozen in cold climates. 

Of die Vi‘teh, the 7V*/g’o//i7/n luehum Grarum and the Ervi^ 
1 have alread vvspokeit. Idiny h. s e\])lained what the an- 
cients called and {uyniavi^ (1. sviii. 1(1) ’'J" he for- 

mer consists ol beer or liarlev soweil along w ith vetches ; the latter 
of a mixture of I leans, vetches, ErvUia and Avena Grata ^ cu\ 
7um eadit .seinen, WlaA this Arnia Grara is, we cannot exact- 
ly determine. According t5 Varro, tliis mixture has the aey- 
mum from moist, betanse it grows rajmlly. Put in I’iniy^ 

lime, ocyrnuri was allogetlier unknown. An improved hus- 
bandry had done away with tlie mixed fodder. 

Grains and CUdhuDy Plants. 

Most of the species of grain wbicli wc grow' in Pui'ope are 
from foreign eountnes* and are not natives ol Tiirop^. On the 
other hand, most of tlie garden plants and grcM.ns are natives of 
Europe, and have Iavu transidanted to other parts ol the world. 

• * Viciii C‘r\ilia, Enum frvili.i, jAnn. 
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The we^t has thus in some measure repaid lo tlie east what it 
received from it, and it has thus obtained a share in the jiromo- 
licm of human happiness. Only some kitchen plants, those of 
the cucumber kind, come from warmer regions ; and the leek 
species have an unknown native country. 

The Cabbage (Brassira olcracca) was very early known. 
Pythagoras wote respecting its healing powers, as Pliny m- 
fprms us, (1. XX. c. 9.) ; and although this piece of information, 
like many others attributed to Pythagoras, may he without 
foundatiPn, it yet shews thc^t the use of the cabbage was consi- 
dered as very ancient. In the Homeric writings, perhaps from 
accident, there is no mention of the cabbage. But, at a latei 
jieriod, it is frequently mention^ by Aristophanes. The (>U1 
Greeks named the cabbage afterwards the name of the 

curled variety, was given to tlie whole s]x.‘c*!es, 'Fhe 

Scholiast on tlie Plutiis of Aristophanes savs distinctly, (ed. 
Brunk. p. 544.), tliat which the ancients called i^ nmr 

called ; and Athenaeus exj^lains by (Deif)- 

uosoph. L ix. c^ 9 ) There therefore, no reason for cx})hiin- 
ing by raduh wdth Theophrastus, as Schneider has just- 

ly remarked. Although the ancients have not exactly (icscril)ed 
the cabbage, yet their accounts of its varieties, the manner c^f cul- 
tivating it, and even &ie name arc sufficiently distinctive 

of this plant. Theophrastus, ('ato, PJiny, and Athcnapu.s, s}x?ak 
of the varieties of cabbage in such a maencr, that we arc able 
to recognise several of the varieties which are still known. The 
curled cabbage is called because it is curled like the 

ciirled parsley ; and this first had the name The w hitc 

cabbage was also known to the ancient^ as is evident from the 
description of the head {caput) in^Pliny. But I find no traces 
of cauliflow^er, because the which is understood to denote 

it, is a species of sprat, and Prosper Alpinus speaks of cauli- 
flower in Egypt as a new discovery. The ancients blanched 
tlie flower-stalks, by binding the leaves together, and then they 
ate them. They also speak of a cabbage on the sea-shores, 
which has* round leaves, and is of a sharp taste ; probably they 
mean the*^ wild cabliago, not Br. arctica^ which is shrubby. 
Cabbage grows wild on the sea-coasts of iJiigland in several 
places, and Sibthorp found it on the coasts of Greece. It is sin- 
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jrular that it grows wiltj only in such different regions ; and it 
is very probable, that it formerly grew wild on other noasts of 
Europe, but was gradually extirpated by the cattle. The cul- 
ture of sea-cabbage {Cramhe maritima)^ a plant which grow$ 
wild on many of tlic coasts of Northern Europe, is entirely new, 
and has not yet become general in England. In China a pecu- 
liar s|)ecies of cabbage is cultivate^ called by llaiTow JJrassica 
oricntalisy tvhich, however, ought not to be confounded with 
Brasdea orkntalis^ Lin. 

Thcoplirastus placcb three garden-plants together, (Hist. TK 
1. i. c. 14. § 2. cd. Sehiieid.), To tlie 

second he ascribes a straight descending root, from which all tJio 
other roots come, (L. ii. c. 2.)/ According to Dioscoridcs, (1. ii. 
c. 145.), some call it : the blade is eaten dressed, it 

is blanched. Arl^loplianus mentions it. The Romans trans- 
lated by Atnj)lca\ (l^lin. Ilivt. Nat. 1. xx. c. 30.) ; but 

they afford few means of enabling ns to ascertain it mf)rc correct- 
ly. In general, llieir Atnphw is considered as an Atriplc.v 
tejishy and there is nothing against tin? idea, but nothing that 
confirms it. Atnpkw horiotds was found by the elder Gm^ii% 
growing wild in Southern Siberia. The is generally men- 
tioned to have lK*en the Arnaranthns hlituni. The notices of the 
ancients, of IMmy, Dioscoridcs, and GalerT, are so short, and so 
little descriptive, tliat the opinion aliovc slated rests merely on 
trailition. l^Vinnerly, this pknt was more generally eaten than 
at prescMit. In Portugal, the greatest number of different spKv 
cios of amaranths (not Am. blituvi) were eaten under the name 
of liralo6\ w'hich, fnnn the usual practice of this language ol 
changing after a cous^iuant in the beginning of a word, into r, 
as also l)y the frequent cliaifgc of i into c, and of t into d, haa 
doubtless arisen fnim Blituvi. A. mangosianus and gangeiicttJf 
are the most common plants in Northern India. Probably the 
ancients did not even cat A. hlitum^ but A. allnis^ and perhaps 
some other species, whicli are more tender than A. and 

are more common in the soutli of Europe. 

Regarding Spinage {Spinacia okrcicea)^ Beckma^ (hbt. of 
Inventions, iv. IIC.) has instituted some such investigation as 
might be expect^ from this industrious scholar. He has shewn 
tlut no trace of this plant is found among the ancients, but that. 
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' )suxx)i^ing to Du Fresnels Spinage is ^i%t iliet)ti<»1ied 

in the middle ages. I add to this, that among the Atabbuc^s 
Spinage was well known, although they did hot reckon it worth 
their while to describe it, as appears from Ebn Baitar. Yet the 
nam^ Spinachia seems to be the original, for the Arabian name 
has not the appearance of ah original Arabic word. The Span- 
ish word Krauty which is qpoted by some authors, is doubtless 
a 4 X>miption of the Arabic word, which is written Hospanack 
and Hispanuch. The native country of spinage is unknown. 
But Marshal of Biberstcin /ound a nearly related sj>ecies, Sp. 
tetrandray growing wild in eastern Armenia, which is also eaten 
by the natives ; and he thinks our Sp. oleracea is iruTely a va- 
riety of it ^ a very likely supposmon. 

A garden-vegetable, well known to ihfe ancients, was the La- 
path/iiniy and there is no doubt that it is the Rume(r patientia. 
Dioscorides describes several ^^cies oi‘ Lapat ham , (1. ii. c. 140. 
141.), blit it is difficult to deiluce any thing from his descrip- 
tioiis. Some expressions of Theophrastus (1. vii. c. 2. s. 7.) 
are characteristic ; those which relate to the size and strength of 
tbe^Toot, as we see in Kumew patientia. Tlie plant grows wild 
on the elevated meadows of middle and southern Euro];)e. 
Thus says Horace, Hcrha lapatki prata amantls. Pliny asserts 
that the wild Lapaitum is better than the cultivated, and al- 
ways contains more acid. Formerly Rmne.r patkntm was much 
eaten as greens in Germany, and to thi^ day it is occasion- 
ally cultivated aSfgi'eens, under the name of English Spinage, 
The name Patientia is derived from the French wwd patience^ 
because it is eaten at a time of the year when there are few 
greens, and people arc forced to make fcse of this. Under the 
species of Lapathunty Dioscorides Slso mentions the or 

Our Son'el {Rwrnejc acetosa) cannot be this plant, for 
it is described as being very low; probably it is tlie Rumeao 
scutatuSy the Garden-sorrel, a plaYil which is very common in 
the whole of southern or central Europe. ^ 

or Lactitcay if we judge by the name, which 

remaina um h^^nged in all the modem tongues, is otu* Lactucor 
sativa. The plant was too wdl known to be particularly d^ 
scrilied. What the ancients say of the effects of Lachveay does 
not opp)se the idea, ihnt oviv Lartuea was the same with the 
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Lactuca of the ancients. Even the milky juice, whence the 
name Lactuca^ points out this identity, liut some related plants 
seem also to have received this name. The Lactuca with 
thistle-leaves, mentiuneil by Theophrastus (II. PI. 1. vii. c. 4* 
is probably a curled variety ; but the broad-stalked, from 
^ ^ steins of which garden^igatcs were made, was, although a 
Monstrous production yet a related species. 

Under the name are at present two spe- 
cies included. wild, is quite unknown. 

The wild Lactuca of ^Dioscorid. 1. xxvi. c. Cl.) is 

Lactuca virosa. The Lc^uca w^as known in ve^^y early times. 
The ancients seem to have eaten a great many plants of the 
iialLiral order ScmlfIoscuhs«r^\\\nch Theophrastus reckons up 
under the names aipeexm^ uvo^voLxut viro^oi^if, and 

wliich were called from the similarity of their leaves. 

Uioscorides cites (1. iv. c. 97-), which i& translated 

Scncrio, and the descilption of which agrees pretty w^ell with 
Senerh) vulgaris, or sorru* related species, lint this plant is not 
eatable. Dioscondc s also does not speak of its use as greens^ 
and docs not cite this plant along with the other plants used as 
greens. Galen says nothing whatever respecting it. Probalfcly 
the word had rccei\ed a different meaning in later times. *r;ro- 
is compared by Theojilirastus with (Hist. PL 1. vii. 

c. 11. s. 4); but it is said to be sino<uher, softer to the eye 
riT swcctcF. The Comparison between it 

and Ca 7 ior/a 7 // >]ie\\s, that the plants which been taken 

for it, Il^oscris^ Ihil^pnoiSy llypochxriSy Linn, do not belong 
lo it. is mentioned in this passage alone. "Aipecxn is de- 

scribed (c. 11. s. 4.) as flot eatable. The word is usckI among 
the names of garden-greens? and among the Clchoraccoi by 
Theophrastus only, and by Pliny, who translates these passages. 
Bauhin does not comprehend why Theophrastus quotes this 
plknt among the garden-greens, and yet afterwards says it is 
not eatable. If we insert the Kxiy Avhich has ocftisioncd so much 
perplexity to Schneider, the passage (1. vii. c. 4. s. 1.) then inti- 
mates that these plants w ere also named simjyly on ac- 

count of their resemblance to Cichormm. It is quite m vmn to’ 
endeavour to ascertain these plants, especially as later writers 
do not mention many of them. To me they seem partly to de- 
•vOL. VI. NO. 11. JANUARY 182S. I 
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note only varieties of Succory or Endive, wliich itself may be 
only a variety of Succory, (Theophrast. Hist, PL 1. vii. 

c. 11. s. 3.), which is ^so called (Dioscor. 1. ii. c. 160.), 
and the Latins Intyhus (Galen, de Aliment. Facultat. 1. i.), 
:is so described by the description suits 

-the East 'Indies, thence ; but 

it is much to be feppf n es. Succory 

is well known as a wild plai||jPd^^^^M^l^^^bole of Europe. 

There was a plant very the earliest times 

cultivated by the Greeks and Romans, the use of which has 
been quite lost since the middl^ages: it is the of the 

Romans, of the Greeks. That the ancients, by the word 

which word is used by Hesiod, or meant one of 

the Malvacc^^ is evident, from the excellent description of the 
fruit of Plianias in Athenaeus (1. ii. c. 52.), to which the Malva 
is well knoAvn to liave been related. But what plants of this 
genus w^ere eaten, is not easily determined. The ancients dis- 
tinguished between the w'ilil Malva and the cultivated, (Dioscor. 

1. ii. c. 144.); and Theophrastus says, respecting the latter, that 
it is almost shrubby, (Hist. PI. 1. i. c. 5.) Hence Sprengel also 
considers this plant to have been Lavatcra arhorva^ and Sil>- 
thoq) cemsiders it as Alcca rosea, which commonly grows wild 
in Greece. But the leaves of these are very haid. Pro- 

bably another large, but tender, species of the Malva is desig- 
nated by this name, perhaps Malva crispa, a plant wliich is " 
suspected to be a native of the East, liaving lender leaves, and 
a stem which is often very higli. It does not ftjllow from tlie 
writings of the ancients, that the ^Malva grows wild in Greece, . 
because what tliey call wild and 'cultivated plants, are often 
different species, as wc have, seen above respecting Lactuca. 
But the ancients had also another smaller species (Plin. 1. Xx. 
c. 21. Afric. 1. fli. c. 8.), which is probably M. rotundifblia. 
They made this plant savoury with wqme additions to it. 

The !peet {Beta ruhra, and Odd) was well known to the 
ancients, and respecting its designation there is no doubt. The 


Homans named it Beta, the Greeks nlnXiav, *rivrXt^, or a-iirXicf. 
Theophrastus distinguishes two species (Hist. PL 1. vii. c. 4. § 4.), 
the black, which we called the red, and the white. Instead^of 
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these, the Romans distinguished between winter and summer 
beet, (Plin. 1. xix. c. 8.) Athcnaeus has four species of beet 
(1. ix. c. ll.)^ KctvV^uTcvy aevxov, The two latter 

have been determined, the other two remain still doubtful. 
KavA^yroy was probably the same large variety, of which Theo- 
})hrastiis speaks as an woody plant, (Hist. PL 1. i. c. 2. s. 3; 
Selin.) Linnaeus has placed the native country of the white 
lx*et in Portugal, on the banks of the Tagus; and the na- 
tive country of the red variety in the south of Europe generally. 
The former locality is not altogether incorrect : there grows in 
that country an intermediate species between the red and white 
beet, which, however, may well be reckoned the original species, 
and which probably grows id several places in the south of 
Europe. 

is not described by Theophrastus, Dioscoridcs, and 
Galen; it is only named as a garden- vigctable. The word has 
been translated fortulaia,, perhaps merely because Dioscoridcs 
says of the wild Andrachne, it has thicker leaves. According 
to the properties that have been ascribed to it, it has a tough 
nuuilage. The jilant has not been ascertained. A shrubtalso 
bears the same name. 

'Zr^vy/oc, belongs to the garden -greens. According to Tlieo- 
phrastiis, it is eaten raw; nhilst, on the other hand, Malva and 
others are dressed, (Hist. PI. 1. vii. c. 7. § 2.) The passages, 
wliich have been interpreted of an edible fruit, have been cor- 
rected by Schneider, (1, vii. c. 15. § 3.) The fruit resembles a 
grape, says Theophrastus. We must distinguish it from other 
plants of similar names, (I. i.x. c, 12. § 5.) Dioscoridcs describes 
the plant as a small shrult, with blackish leaves, a round, at first 
green, afterwards red or bkick, fruit. Galen considers tliis 
plant to be very astringent : it is seldom eaten. INIany editors 
consider this plant to be a p7iysalh‘ ; but the author was not 
speaking of edible fruits. TS^'ither can I venture to determine 
this plant. Solanum nigrum, which has been suspected of being 
it, is not eaten raw. 

The Nettle^ icKctxv(pyi, according to Galen, was eaten gs greens, 
as happens atH;his day in many countries, where it is dressed itr 
f^pring, mixed with other herbs. 

( To he concluded in next Number.) 
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Art. XXIII. — On the Arseniates Copper. By 11. J. Brooke, 

, Esq. F. R. S. Lond. M. G S. 8zc. &c. Communicated by the 

Aulhor. 

X^HE following communication is occasional by a recent exa- 
mination olhlie crystalline forms of tiic Arseniates of Copper. Tliis 
examination has Jed me to difler fj*om the Count de Bournon,^ii 
regard to the primary forms of tlitc several varieties of that sub- 
stance, and lias induced me to adopt sucli otliers as appear more 
conijialiblt! with tlie secondary forms under whicli tliose viirie- 
ties usually present themselves. 

The Count lias divided the arseniates of copper into five spe- 

eie.s. 

1- An obtuse octahedron, with a rectangular base. 

2. A hexagonal prism, 

* 3. A light rhombic prism of 94." and 86®. 

4. A right ])risra, whose bases arc equilateral tiiangles. 

5. Fibrous. 

The First species may possibly be an octahedron, witli a rect- 
angular base. There are, however, stria? or two planes of eacli 
pyramid of some of the cr^^stals, as in Plate VI. Fig. 1 ,,whicli seem 
to indicate an oblique rhombic prism as the ])riniary form ; in 
which case, the octahedron may be conceived to be produced by a 
truncation of two of the solid angles of the prism, fis in Fig. 2. 
I have not been able to cleave the crystals in any otlier direction 
than parallel to one plane of the pyramid; nor liave I seen any 
variety of form'^among those I have examined, from which the 
primary form might, with greater probability, be inferred. The 
natural planes of the crystals do not afllbrd sufficiently good re- 
flections to give tlieir inclination with'' accuracy. They may be 
said, however, to measure, over the edges of the base, about 73"^ 
3(y, and 61° 30', which would give the ratios of the axis of the 
octahedron, and the edges of the rectangular base, nearly as 3, 
4, and 5. 

The primary form of the Second species appears to be an acute 
rhomboid of nearly 68° 53', by measurement ; but, by inference, 
from C fin P, Fig. 4., measuring 107° 30% its angle would be 
68° 38'. The form under which the crystals occur, is that mo- 
dification in which the summits of the rhomboid are very deeply 
truncated, as shewn by the dotted lines in Fig. 3., and Fig. 4. 
There are cleavages parallel to the primary planes P, P' 1** " ; 
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but the crystals are most fissile in a direction perpendicular to 
the axis of the rhomboid ; that is, parallel to the terminal planes 
of the hexagonal crystals. 

The replacement of the lateral edges of the primary rhomboid, 
as in Fig. 5., produces the planes of the supposed hexagonal 
prism. 

Several otlicr modifications pf the primary rhomboid occur. 
One of which produces the <|b^A^|lomboid, shewn in Fig. 5., 
a on h measuring about planes arc brilliant, and 

the edges distinct ; so that doubt the existence of the 

form. Yet the decrement which would produce it, is so extra- 
ordinary, being se\eral hundred molecules in height and breadth, 
tliat I suppose it may be produced by some other law tlian 
that which commonly operates upon those primary forms. 

The primary form of the Third speck is a right rhom- 
IhC Fig. 6., of about 111" 45', M on M', and 68° 15', 

the crystals being usually attached to the matrix by one of the 
obtuse edges of the prism. The dotted lines in Fig. 6., shew 
the ])osition of tlie most common form of the natural crys- 
tals, Fig. 7. ; by which it appears, that the diedral termina- 
tion of those crystals consists of two of the primary planes. 
There is a sufficiently distinct cleavage parallel to the planes 
M M' and P ; but the cleavage planes arc very dull. Count 
Bounion has taken a and h. Fig. 7., as the primary lateral planes 
of his rliomhic prism ; but, as I have not succeeded in cleaving 
the crystal parallel to those planes, or perpendicular to the axis 
of the prism, as constituted by those planes, I prefer taking the 
form I have given as the primary one. If the planes a and 5, 
which incline at an angle of^about 93°, arc the result of a decre- 
ment by one rov^ on the acute angles of the tcnninal planes, the 
height of the prism, Fig. G. would be to its tenninal edge as 15 
to 19, very nearly. 

The primary form of the Foiirtli species, is an oblique rhombic 
prism of 56° and 124° nearly, — oblique from the acute angle of 
the prism, and attached to the matrix, sometimes by tlie base, 
and sometimes l)y tlie obtuse lateral edges of the prism. The 
only cleavage I haTc observed, is parallel lo llm terminal planes 
€)f the prism, in wbicii direction llic lamina" separate vith great 
readiness. Fig. 8. sliews llie primary form, in which ilotted 
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lines mark the modification Fig. 9. This appears something 
like a tricdral prism, where only one summit is seen ; but, in 
those crystals where both summits are visible, the triangular ter- 
minations are reversed with respect to each other, as they appear 
in the figure. Fig. 10. contains some modifications which oc- 
cur in most of the crystals I have seen, and shews, by dotted 
lines, the direction in which the crystals are sometimes elongated, 
when attached to the 

M on 56* 

MonP, 95* 

Pon«, . - 80*3Cr 

Fond, - • 125* 

If the prism a, be the result of jfdecrement, by one row on the 
acute angle of the terminal plane adjacent to the acute solid an- 
gle of the prism, the lateral edge will be to the terminal edge tLs 
5 to 2; and the small plane b, would result from a dte<a^einent, by 
two row s in height, and throe in breadth, on the other acute angle 
of the summit. 

The Fifth species of Count Boumon belongs, I believe, to the 
Thirds which I have observed to pass into the fibrous variety, 
through a series of prisms successively diminishing in size. 

There being a difference in the results of the analysis of these' 
substances, as given by Klaproth, Vauquelin, and Chenevix, I 
have been induced to examine tliem again, and I am inclined to 
believe, that their composition may be staldl as follows, in atoms 
or proportions : 

Obtuse octahedron, 1 Oxide of copper, 1 Arsenic acid, 5 Water* 

Acute rhomboid, 2 ^ 1 — 3 

Right rhombic prism, 4 — — - — 2 3 

Oblique rhombic prism, 2 — 1 2 - 

0 

There is some uncertainty in the results obtained, by dissolving 
the mineral in dilute nitric acid, and apparently saturating the 
solution with carbonate of potash, which has probably occasioned 
tlie results of the published analyses to vary from each other : 
For, if the carbonate of potash be added, until a* precipitate of 
carbonate of copper begins to appear, which is not rc-dissolved, 
and die arsenic acid be then precipitated by an excess of nitrate 
<)f lead, a portion of arsenic acud .^metimes remains in the solu- 
tion ; and ■when the excess of lead has been precipitated by suL; 
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phate of potash, and carbonate of copper been thrown down by 
carbonate of potash, the carbonate of copper has sometimes con- 
tained a sensible portion of arscrac acid. 

I have observed, that arsenic acid, when dissolved in distilled 
water, does not decompose carbonate of potash. 

London, 

November 1. 1821, 


Art. XXIV . — Remarks on the Insensibility of the Kye to cer-> 
tain Colours. By John Butter, M. D., F. L. S., M. W. S, 
&c. Src. ; Resident Physicyin at Plymouth, In a Letter to 
Dr Brewster. 

AIy Dear Sjr, 

I^NowiNG Jiow inucli you have directed your attention to tlic 
subject of optics, and that every variation connected with the 
ordinary plienomena of v ision is interesting to you, I transmit, 
without farther apology, the particulars of the following case, 
wliich my friend. Dr Tucker of Ashburton, Devon, has lately 
made known to me in the instance of his own son : About two 
years ago, Mr Robert Tucker, who is now aged 19, and the 
eldest member of a family of four children, discovered that he 
was unable to distinguish several of the primitive colours from 
each other. He was employed in making an artificial fly for 
fishing, intending to have constructed the botly of the fly with 
silk of an colour, whereas he used that of a ffrccn. When 

the error was pointed put to him by his younger brother, he 
could not believe it, unti^# it was confirmed by other persons. 
Threads of orange and green silk were then twisted round his 
finger, and he could not jxjrceive any difference in them, but 
thoufirht them to be the same coloured thread twisted several 
times. This circumstance led to a trial of his powers for dis- 
tinguishing other colours, and the following are the results which 
have been ascertained, taken correctly by fretm^t repetition, and 
confirmed by the trials made in. my preAnM^* Many of the 
leading oi* primitive colours, he neither knOTi^ .when they are 
shewn, nor remembers aftef have been pointed out to him. 

•I urtain colours arc confotiiiS^ with each other. Orange he 
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calls green, and green colours orange ; red he considers as 
brown, and brown as red ; blue silk looks to him like pink, and 
pink of a light blue colour ; indigo is described as purple. The 
seven prismatic colours seen in the Spectrum, arc described in 
the following manner : 


Colours. 

Colours. 

1. Red, mistaken foi 

Brown. 

2 . Orange, 

Green. 

3. Yellow, generally known, but Bometimes taken for 

Orange. 

4. Green, mistaken for 

Orange, 

5. Blue, 

Pink. 

6. Indigo. 

Purple. 

7. Violet, 

Purple. 


So that ‘Wicyellmo colour alone is^known to a cei-tainty. Tlie 
colours were shewn to him on silk, on feathers, and in Syine’s 
book of colours, with uniform result. Bed and brown colours 
appear the same, as well as green and orange, blue and pink, 
and indigo and pur[)le. With the exception of black or white 
objects, which he scldoxn mistakes, all colours are by him divicb 
pd into three classes, viz. 

Class 1st, Includes red and brown. 

2d, blue, pink, indigo, violet, and purple. 

3d, green and orange colours. 

He can generally say, witli certainty, to which of tlicse llirec 
classes any colour belongs, but he mistakes one colour for ano- 
ther. A difference in the shades of grceif he can distinguish, 
though not the green colour itself from the orange. Soldiers' 
scarlet coats appear red. Grass looks green •. The colours of 
horses arc quite unknown to him, except a white or black horse. 
A bay, a chesiiut, and a brown lior^e, is described of tlic same 
colour. Tiic colours of the rainbow or of the Mf)on, appear 
nearly the same, being twofold ; at least, two distinct colours 
only are seen, which he calls yeUoxo and blue. A blue coat, 
however, he can distinguish from a black, but this circumstance 
may be owing to the metal buttons in the one coat, and not in 
the other ; pnd a yellow vest is always known to him. By day, 
he called lake red, and crimson red purple^ in Wer- 

/ • It is that grceii^ which softest of colours, and composed o», 

ycUow and Wue, should be mistaken every substance except on grass. 
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ner's book of colours by Syme ; but by candle-light tliis error 
was detected, and the colours were called mZ with a tinge of blue. 
Black, which is the negation of all colour, could not be distin^ 
guished by him from a botUe-grecn colour, in one instance, 
though the difference was quite obvious to myself. Black, white, 
and yellow bodies arc, however, recognised with tolerable cer- 
tainty ; though the shades of white, which again is but the beam 
of all coloqip, are ^ not distinguishable. The shades of green 
can be distinguislicd from each odier, as already stated, though 
none of them are know n from orange. Duck-green, he called a 
red, and sap-green an orange colour. If he closed one eye and 
looked with the other, the results were not altered. His health 
has been good. This defet has not sprung from disease, it 
bears no relation to nyctalopia or amaurosis only in its probable 
seat ; it is natural, not morbid. 

Dcscriptimi of' Ejes. — Mr R. Tucker’s eyes apjx'ar to be very 
well fonned, being obkite spheroids with cornciv, neither re- 
markably convex nor flat. Iridcs light asli-c-olour. His vi- 
sion is exceedingly acute. It lias been frequently exenqdilied in 
finding bird’s nests, in si looting small birds, and in reading ?ni- 
niite print at a short or long distance. Light appears to liim as 
light. He sees the forms of surrounding objects like other peo- 
ple at noon-day, in the twilight, and at night. In short, his 
sight is remarkably good in any light or id any distance. His 
grandfather, on his iiiother’s side, seems not to have possessed 
(he fficulty of distinguishing colours with aecUVacy. 

General licmarhs. — iMiysiologists may speculate in ojiinion, 
whclher^^or not tliis deficiency in the faculty oLpcrceiving colours, 
as excniplified in the instance of Mr R. Tucker, depended 
on tlic eye as the instrument and organ of vision, or on the 
scnsoriinn to which all impressions made on the retina of the eye 
are referred, and in which the faculty or power of discriminat- 
ing colours is sup}X)sed to reside. Vision, regarded as a sensa- 
tion, is only one medium of communication, which the brain or 
common sensorium has with the external world, Thc^iLher senses 
afford other media. If an eye secs objects dearly, distinct! v, 
and (juickly, vision cannot be considered defective. The facul- 
ty, whatc^■er it may be, wheresoever it resides, of discriminaiing 
the differences between different objects, certainly is iioUconfincd 
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lo the eye. The eye is but an optical instrument, serving to the 
pui-poses of vision ; the judgment exercised upon the visual sen- 
sations, is an after process, and I'esides not in tlie eye. Still, 
however, the construction of the visual organ, modifies the ap- 
pearances of objects presented to it. All eyes do not see equally 
well in the same light. Nevertheless, there is a standard of vi- 
sion which we call common. A difference in the vision of eyes 
depends, not unfrequently, on the colours gf tlic^*is and tape- 
turn. In Albinos, the iris is red. They cannot see distinctly 
in the day time, because thcircd rays of the sun are possibly re- 
flected, Avhilc the rest may be absorbed. It is probable tliat the 
red rays may be reflected from the iris when most closed, in Al- 
binos, because in them there is a deficiency in the pigmentum 
nigrum or black coating, which covers the choroid tunic, and 
which being wanting, allows the rays to be more reflected and 
less absorbed than they arc in human eyes generally. Hence 
the pupil is almost closed in Albinos, lied, we know, strikes 
the eyes most forcibly, as it is the least refrangible colour. In 
optics, it is proved that red bodies reflect the red rays, while 
they absord the rest, and green colours reflect green rays, and 
possibly the blue and yellow but absorb the rest. Still, liow- 
over, the consciousness of colours does not depend on the colour 
of the iris, because one persem having a dark iris, and another a 
light grey, can distinguish colours equally well ; nor on the ta- 
petunj, b}" the same rule, Uioiigh the use ftf this coloured ma1> 
ter in the eye, is *001 yet well made out. Herbivorous animals, 
as the ox, are supposed to have the tapetum in their eyes of a 
greener colour thpn carnivorous animals, in order to reflect the 
green colour of the pasturage : but this explanation, given by 
Monro primus^ does not hold good, for the hare, wliosc tapetum 
‘ is of a brownish chocolate, and the stag, which has a silvery blue 
tapetum inclining to a violet, is equally herbivorous with the ox. 
In man and apes, the tapetum is of a brown or blackish colour ; 
in hares, rabbits, and pigs, it is of a brownisli chocolate. The 
ox has the^tapetum of a fine green-gilt colour, changing to a ce- 
lestial blue ; tlic horse, goat, and stag of a silvery-blue chan- 
ging to a violet ; the sheep of a pale gilt green, sometimes blue- 
ish ; the lion, cat, bear, and dolphin, have it of a yellowish-gilt 
pale ; dog, wolf, and badger, of a pure wlute, I ordering qii 
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Wue. The use of the tapetum and of the pigmentum nigrum, 
can scarcely be said to be known. We can only infer/ that the 
tapetum, if white, might reflect all the rays and absorb none, 
and if black, as in man, it should absorb all the rays and reflect 
none. ‘‘ II cst difficile,'” says Cuvier, ‘‘ de soupconner Tusage 
d\inc tachc si cclatante dans un lieu si peu visible, Monro ct 
d"* autres avant lui, ont cru que Ic tapis du boeuf cst vert, 
pour lui representer plus viveinent la couleur de son ali- 
ment naturel ; mais cette explication iie convient pas aux au- 
tres cspcces.^'* Cuvier, Lci^ons d^Auat, Comp. tom. ii. 402. 
Birds and fishes may perceive colours as well as animals, though 
tliey have no tapetum. The vision of man is regarded the most 
perfect, and defective vision. in old people, is sometimes produ- 
ced by a deficiency of the black paint. These considerations do 
m)t, however, lead us to suppose, that the fac ulty of distinguish- 
ing the liannony of colours depends on the eye, any more than 
the concord of sounds does on the ear. The (‘ye and tlie ear 
can be rt‘garded only as instruments for bringing the sensorium 
or ihinki ng principle of man and animals acquainted with what- 
ever is visible or audible. The faculty, therefore, must reUde 
elsewhere. Quickness of vision never made a Newton, itor deli- 
cac'y of hearing a Handel, nor fineness of touch a Keynolds, 
nor acuteness of smelling a Davy, nor accuracy of taste any phi- 
losopher whatever. For all that man secs, hears, touches, 
smells, and tastes, constitutes only a specific difference in his .sen- 
siitions. These several sensations are compared, judged of, ant} 
distinguished from each otlier, bj some internal principle which 
docs not reside in the o^ans themselves. It is this principle or 
discriminating faculty of colours which is wanting iiiMrR. Tucker. 
Fressure made on the optic or auditory nerves entering the 
brain, w ill paralyse these organs which can neither see nor hear, 
unless their communication with the brain be preserved. Am- 
aurosis sometimes arises from disease in the brain, and deafness 
from a similar cause. The brain is the sensitive centre wdiicb 
feels all the sensations of light, sound, odour, and taste. lu 
palsy, the latter is often annulled. In the instance of Mr R. 
Tucker, there is no evidence whatever, to lead a person to sup- 
pose, that defect exists in the functional office of his eyes, for his 
^ision is quick above par. Where, tl)erefoi:e, docs the ^ault lie ? 
His eyes do their office, but the subsequent processes of pcrcei\ - 
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ing, judging of, comparing, and remembering (as confined solely 
to^ colours, his other faculties being perfect,) are deficient. Wc 
must seek the explanation, therefore, in pliysiological, and not in 
optical science, for the ]ji)ienomcna do not depend on the mecha- 
nical construction of his eyes. Yours, &c. John Butter. 

Observations on the precedmg Paper. By Dr Brewster. 

From the facts described in tins very interesting paper. Dr 
Butter has concluded, that Mr R. Tucker’s impcrlect vision of 
colours has a physiological Tind not an optical origin ; and he 
proceeds in the conclusion of his paper, (which, for obvious rea- 
sons *, we have omitted,) to fortify this conclusion by the state- 
ment, that Mr R. Tucker is particularly defective in the or- 
gan of colours.*” 

In giving an account of the case of Mr Dalton, and others, 
whose eyes have an imperfect perception of colours, Dr Thomas 
Young has remarked, (in opposition to Mr Dalton’s opinion, that 
the vitreous liimiour of his own eye is of a deep blue tinge), 
that it is much more simple to sup|X)sc the absence or paralysis 
of those fibres of the retinji which are calculated to perceive red.’’ 

With regard to the existence of fibres in the retina, suited to 
the perception of different colours, we have no evidence; but, it 
seems quite sufficient for the explanation of the leading facts, to 
suppose that the retina is insensible to certain colours. 

Dr Wollaston, in his interesting paper oft sounds inaudible to 
certain ears has shewn, tliat ears, both of the young and old, 
which are perfect with regard to the generality of sounds, may, 
at the same time, be completely insensible to such as arc at one 
or the other extremity of the scale o-^^ musical notes ; and I have 
lately ascertained, that some eyes which perform alf the functions 
of vision in the most pcrfect^manner, are insensible to certain im- 
pressions of highly attenuated light, which are quite perceptible 
to other eyes. Dr Wollaston has given the most satisfactory cx- 


• We have received various phrenological communications for insertion in this 
Journal ; but indepenclcntly of the opinion which we entertain of this branch of 
modern study wc could make no apology to our readers for inserting nucli ar- 
ticles, when we arc obliged to omit one half of the papers that arc sent to us on 
subjects of Mibsiaiitial science, 

-I* Sec this JoianaL voJ. i\. p. Ii38. 
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planation of this partial insensibility of the tympanum, and I con- 
ceive, that the insensibility of some eyes to weak impressions of 
light, requires no other explanation, than that eitlicr from origi- 
nal organisation, or some accidental cause, the retina of one per- 
son may be less delicate and less susceptible of luminous impres- 
sions lliari the retina of another, without being accompanied 
wiili any diminution of the powers of vision. If a ^>und car, 
therefore, may be deaf to sounds of a certain pitch, without our 
looking for the cause of this in the form of any part of the brain, 
Avhy should we appeal to such an uncertain guide for an expla- 
nation of the analogous phenomenon of the insensibility of tlie 
eye to certain cc^ours ? 


Art. XXV . — On Cryolite ^ ; a Fragment of a Journal by 
Sir CuAULEs Giesecke', F. R. S. E., M. G. S., 

&c. and Professor of Mineralogy to the Royal Dublin Society. 

X'owAKUs the end of September 1800, on returning from my 
nhncralogical exeursioiis around Cape Farewell, and part o^ tire 
eastern coast of Greenland, I was informed by one of the Green- 
landers wlio acemnpanied me, that they sometimes found loose 
pieces of lead {Akertlok of the natives) in a frith to the north- 
ward of Cape Desolation {Nunai'solt of the Greenlanders), but he 
c(mld not tell me the exact spot. Though the unfavourable sea- 
son w as already advanced so far, and the equinoctial gales had 
hegiui blowing so violently as to make it unadvisable to venture 
iqxm sucli a doubtful excursion, yet I resolved to go in search of 
the place, as w^e were near to the moutli of the frith in <]ucstion. 
The name of the frith is JLrkmt, (Engl, the Leew ard) : it was 
divided into two arms ; that on the right of tlic entrance liad a 
south-easterly, tlnit the left an easterly direction. I steered 
up the eastefti arm alx>iit sixteen mil^s, and put on shore at dif- 
ferent places. I already began to despair of finding lead, when I 
observed, at some distance, but near the shore, a snow-wliite spot. 
At first sight, I suspected it might be a small glaejcr ; but con- 

• I know no name in the system of mineralogy more expressive of the exter- 
nal character and the fusibility of ihii substance, than that adoj>ted by my de- 
ceased friend Dr Abilgard, late Professor in the Univerf ity of Copenhagen, who’ 
• was the first who noticed and analysed this substance* * 
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Bidering that no such thing could exist, at this time of the year/ 
so near to the sea, I landed, and I found, to my great astonish-^ 
ment, a bed of Cryolite, the geological situation of which had 
been hitherto so doubtful. 

The islands Avhich lie across or shut up, as it were, the moufh 
of this frith, consist of coarse granular granite. The lofty moun- 
tain Kognekpamiedluait (Engl, the clifted rock witli the long 
tail), which rises on the left side of the entrance of the fritlis, and 
which is a landmark to the navigator, is composed of the same 
granite, but with overlying sienite, the felspar of which is beau- 
tifully labradoric. This granite continues uninterrupted for 
eight miles on both sides of the frith of Arksi^ when it disajv 
j>pars and alternates with gneiss. ® This gneiss forms the shores 
on both sides of tke frith for from' seven to eiglit miles, to the 
spot called Ivikai by the natives, where the cryolite is found. 
The name Ivikcct (from ivik^ grass,) was given to this place by 
the Greenlanders, on account of its peculiar fertility. The place 
was formerly visited by them during the summer season, on aev 
count of its being a good place for fishing and drying Anginaksict 
(Salma arcticus^ Lin., the Lodde of the Norwegians), but it was 
deserted twenty years ago on account of the increasing floating 
ice. Hence it arises, that we owe the first discovery ol’ cryolite 
to the Greenlanders, who, in finding it to be a st>f‘t substance, 
employed the water- worn rounded fragments as weiglils on 
their angling lines. In this shape, the first sjx^cimens of cryo- 
lite were sent by the Missionaries as an ethnographical curiosi^^y 
to Copenhagen. It w^as of course incorrectly stated in some 
periodical papers, that the cryolite was discovered by me ; I only 
found its geological situation, and I dare*^y by a mere accident. 

The cryolite is found, as I mentioned before, near to the 
shore, resting immediately upon gneiss. This rock, wdii<*h here 
forms the shore of the frith, is under water during the tide, as 
well as the superincumbent cryolite, and both are very much de- 
composed, where they are in contact with each other. The gneiss 
is metalliferous, and intersected by small horizontal and vertical 
veins of quartz, from the thickness of 1 inch to that of 3 or 4 
inches, containing tinstone, accompanied by arsenical pyrites, 
common iron-pyrites, small particles of wolfram, and lithomarge ; 
the whole bearing a striking resemblance to the tinstone veins 
in Saxoriy and Bohemia. The tinstone occurs massive and 
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crystallised in imperfect oclahedrons; the arsenical pyrites is 
partly massive, partly crystallised in oblique four-sided prisms ; 
the iron-pyrites occurs only disseminated* 

At a distance of about 120 fathoms spot, there is 

an extensive bed of large quartz crystal41§§^» to those found 
near Zlnnwald in Bohemia ; but they areTOiebughout in a per- 
pendicular position, some of them measuring a foot in length, 
and from 4 to 5 inches in thickness, containing small imbedded 
crystals of tinstone, of the above mentioned forms. This bed is 
intersected by a nearly vertical vein of compact fluor, of the 
thickness of from G to 7 inches. 'the whole is equally exposed 
to the tide. The fluor contains no metallic substance, but it is 
of a singular nature. Its ctflour is reddisli blue, verging to- 
wards lavcndcr-bluc ; the substance is dull, soft, and presents ra- 
ther blunt-cdged indeterminably angular fragments. Its pow- 
der is rcddish-whitc. It emits a strongly liepatic smell when 
rubbed. The common kind of compact fluor occurs along with it. 

The cryolite rests upon the gneiss, which contains the siil>- 
stances just enumerated, and forms two distinctly different beds, 
which are nearly of the same dimensions, namely, 10 fathoms 
in length, and from 5 to,C in breadth. The purest cryolite is 
that of a snow-white colour, without any intermixed foreign 
substance, if I except a lew nearly minute spots of galena. 
Its colour passes gradually into greyish-v lute, when it a})- 
proaches to the other bed. The greyish-white variety on the 
.surface ^ery much resembles ice, which lias been corroded and 
grooved by the jiower of the sun’s rays. In these fissures, we 
sometimes observe the threefold cleavage of this substance beau- 
tifully displayed. Fragments of quartz and sparry iron-ore in 
rliombs sometimes cK’cur in ♦lie greyish-white variety. 

The other bed is separated from the former by an elevation 
of the underlying gneiss, and has a very different appearance. 
The snow-wdiite and greyish- white colour is changed gradually 
into reddish-Avhitc, and passes, in proportion to the quantity of 
the imbedded metallic substances, into orange-yellow and brown- 
ish-red, We find, in the rcddish-whitc variety, quartz crystals 
and particles of flesh-red felspar; in the orange-yellow and 
brownish-red varieties, spariy iron-ore, iron-pyrites, copper-py- 
rites, and galena, occur in.great abundance. Sparry iron-ore oc- 
turs massive, and in rliomboidal crystals, accumulated in group«i 
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of considerable size. Its colour is always dark blackish-browTi^ 
and the surface of the crystals partly tarnished, partly decomposed. 
I found some of the cxy^tals hollow, and some filled with particles 
of connnon ; Iron-pyrites occurs generally massive^ 

rarely crystaQi«ed1^;&bes and dodecahedrons.. Cop jxjr-py rites 
occurs only disseminated in galena. The galena of this place 
has the peculiar property of melting calmly before the blowpipe 
into a globule, without the least decrepitation. Sonic fragments 
are covered with a yellowish-white and greenish- white coating, 
which, when held to a candle, bums with a blue flame and a 
sul})hureoiis smell. This kind of galena presents some pro- 
perties of native lead, as the sulphur appears to be elicited, and 
the ore reduced by the action of the seruwater or the atmo- 
spheric air. Galena occurs here disseminated, massive, but rare- 
ly crystallised in perfect cubes, and in cubes truncated on the 
angles and edges. 

This variety of cryolite (I may perhaps call it in a geologi-* 
cal view Metalliferous Cryolite) was not known in Euro}^ be- 
fore I visited the coast of Greenland ; because, owing to its de- 
composed state, it wa?; not used for any domestic or economical 
purpose by the Greenlanders. They* preferred the white va- 
riety, which, from its colour and greasy appearance, was called 
by them OrksoJisik$<^fy (from the word orksok^ blubber,) a sub- 
stance that has resemblance to blubber. 

I could liave remained with pleasure cl^iring the wliole win- 
ter on this spot, alluring to a mineralogist ; hut I had to pro- 
vide for twelve human beings who followed me, and who look- 
ed more for seals than for minerals. The floating ice pressed 
upon us in all directions, and it was ad'risable to get rid of the 
frith and gain the open sea, as we Viad to clear 250 miles in a 
very boisterous season, before we could reach our winter resi- 
dence. 
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Art. XXVI. — Ticmarlx on the Flora Siotiea of Dr IIookkr. 

J- HE want of a full and accurate dcscrijitiou ol’the vegetable 
productions found in Scotland, had long been lamented by the 
botanists of that country. Separated as it is from England, by 
physical differences not confined to its vegetables alone, Scot- 
land must be allowed an importance among the European coun- 
tries sufficient to sanction an attempt to elucidate its phytogra- 
phy, and to merit a peculiar Tlora, Separate from that of the sis- 
ter kingdom. Whether it has been owing to the deficiency of 
botanfcal knowledge among tl^e natives, or of sufficient enter- 
prise or leisuic among thos& qualified to undertake the work, 
it is not of great importance to determine ; but it ought to be 
more or less mortifying to that peoplt*, noted as they are for in- 
dustry and the cultivation of science, to n'flect tlfat the prize* of 
nicnt in this department must be <*onfenvd on foreigners. Eiglit- 
foot may be said to have been the only person previous to our 
own times, who had given any account of our ])lants worftiy of 
notice. His Flora, admirable as it is, considering the time at 
which it Has compiled, and the limited opportunity of observa- 
tion which be jxissessed, has lH*en found defective in many es- 
sential points ; and besides fulfilling the principal intention of 
the work, namely, guiding the student to a knowledge of the 
vegetable productions of tliv country, has seiwed to show the 
adept the necessity of a more perfect woi-k, better suited to the 
improved stale of the science, and more capable tif gratifying 
the cilViosity of those nat.wralists who lixik beyond the mere clas- 
sification of the works of Dijane Wisdom and Benc^ficencc. It 
was reserved for l^r Ibxiker, a native ol‘ England, and Profes- 
sor of Botany in the University of Glasgow, to present the public 
with another and more perfect Flora ol‘ Scotland. * 

A few remarks on this work, which may in pait anticipate, 
and partly lead to ohseiwations ol’ a general nature, are now to 
he offered. The projiriely of determining general rules, by 
which the plan and exeeuiioii of a work on science are to he ex- 
amined, mav he apparent enougli ; hut in the present case, the 
vor. VL XO. 11 . JANUAliY 
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practice is not (Icciriecl tlie most eligible, the intention of the ^ 
writer being merely to point out, in this particular woik, the 
de/jdency or completion in the fulfilment of its professed design, 
in the course of which observations of a less limited nature will 


be elicited. 

The Flora Scotica of Dr Hooker professes to be simjfiy “ a 
Description of Scottish ])lants, arranged both according to the 
Artificial and Natural Methods.” Viewed in this light only, its 
merits must be evident to every one tolerably skilled in the 
science. It not only comprehends a greater number of species 
than the Flora Scotica of Lightfoot, or the more ]x;rfect Flora 
Britannica of Smith, considering; the latter work in regard to its 
connection with Scotland ; but has the superior merit of more 
accurately defined characters, of a judicious change in the ar- 
rangement of genera under their respective classes, of species 
under tlieir ganera, and of the adoption of the numerous im- 
provements in nomenclature, description, and generic and spe- 
cific discrimination, to which the botanists of our own island 
have so essentially contributed. Some objc'ctions, however, are 
to be made, even in reference to those points, which will appear 
in due time. Perhaps, after giving an ficcurate account of the 
genera and species, according to the Linnean Artificial metliod, 
it might have been sidficient to have conducted the Natural 
arrangement, Avhich constitutes the second part ol* the work, 
in a more compendious manner than that used. And when 
it is considered that the genera of the Linnean system are, 
and must be natural however the artificial cliaracter may 
be constructed ; it cannot but strike us, tlial in such a work it 
would be better to arrange the genera under the natural orders, 
without the unnecessary repetition of geiieric, much less of sjx?- 
cific characters. But allowing tliat the generic cliaracters in 
llie naturalppthod, might with propriety enough be delineated. 


• Genus omne cst ualuralc, in primordio talc creatum, hinc pro lubitu, et secun- 
dum cujuscunque theoriam non proterve discindcudum aut conglulinandum.— 
PhiL Bot. ^ 

Character naturalis basis cst omnium systematuin, generum infallibills custos, 
omnique systeinati pyssibili ct vero applicabilis— Bot. 



He marks an the Flora Si at tea of "Dr Hooker, 3 47 

as differing in several points from those iiseci in tJie artificial 
method to designate tHe same genera, little doubt is to be enter- 
tained about the impropriety of a repetition of specific characters, 
or even of specific names, they being in no respect different 
from those used in the artificial method. 

Tlie ^noptical Tables of the genei*a, at the head of each class, 
are, in genera), perspicuous and neat. But it is apprehended 
that several of them are too intricately methodical for tlte stu- 
dent; and the predilection for synoptical arrangement, which 
characterizes the acute Museologist^ is displayed, wherever an 
opportunity occurs. Tke Grasses, for example, one of the most 
perplexing to the beginner of ^he natural tribes, are arranged 
with a decree of division and subdivision that cannot fail to 
])u/zle tlic novice wlio has not a natural turn for the minutiae of 
arrangement. 

This intricacy of division is more remarkable in the Crypto- 
gamic Orders, where indeed it is more necessary. But could it 
not be so managed, that a few divisions, such as those recom- 
mended and used by Linnaeus, miglit be n3ade sufficient?^ pre- 
serve the generic characters in their proper places, and, instead 
of puzzling the student, serve as a clue to guide him directly to 
the genus for wliicli he was searcliing * ? And is it not to be 
appreliended that a too frequent division abstracts from the 
naturality of the essential character 

Tlie division of ^jiecies ought in particular to be perspi- 
cuous, and, if jxissible, not to be subdivided, simplicity or 
unity being tlie essence of perspicuity. And it cannot but be 
regretted that tlie Hypjiums, Bryums, Jungermaniha?, Leca- 
norce, and others, cannot bc^reduced to the regular method fol- 
lowed with less intricate genera. A want of uniformity is thus 
produced, vvliidi in an artificial system ought to be studiously 
avoided. But this want of uniformity is displayed also wlicre 
there is less excuse for it than in the genera mentioned. The 
genus Rosa, of which there arc only ten species described, has 


* Synopsis est dichotomia arbitraria, r^ua; instar via? ad Botanicctn ducit, Li- 
initcs autem non determinat , — PhiL BoU 

Clavis Classium synoptica cst ex artis lege, ne ronfiuulaiitur, di^tinppjcnda. — 
PhiL BoU 
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half as many divisions as species, and each division dignified 
with a name in capitals and a long character in Italics, as if it 
really constituted a natural order. A method of this kind may 
do well enough in a Monograph, but in a Flora regularity and 
consistency should be preserved : and whatever merit Mr Woods 
and Mr Lindley may have for their prolix descriptionsiof Roses, 
Dr Hooker can have little for adopting their method, when it 
stares the other genera of his arrangement out of countenance, 
by its disproportion ed figure. 

The construction of the generic Characters is, in the next 
place, to be considered. The necessity of certainty, conciseness, 
and perspicuity, in this departn^nt, must be too obvious to all 
to require elucidation. And in reference to those jioints, the 
generic tables of the Flora fecotica merit in general the greatest 
praise. There are, however, exceptions- The essential charac- 
ter, taken in the strictest sense, made up not so much with a 
reference to artificial system or to synoptic conveniency, as to 
distinctive natural characterization, is certainly the best when 
attainable. But cases exist where it cannot be obtained in this 
purity, and where recourse must be had to a more prolix, but 
perhaps equally certain method. Allusion is here made to the 
practice, in extensive natural orders which happen to coincide 
with the artificial arrangement, of selecting certain points of 
contrast. In Diclynamia, for example, the calyx and upper lip 
of the corolla; in the Grasses, the calyx, tjorol la, and seed, are 
taken for points *if contrast. Now, in such a case, would it not 
be better to preserve a certain regularity without deviating from 
it, unless in the ease of a .single natural character taken from a 
very remarkable peculiarity in lbrm,and to construct those part- 
ly factitious characters with an uniformity that might lead tlie 
student at the first glance to detect the genus of his plant.? 
The synoptical Generic Table of the Grasses displays this want 
of uniformity, which ought in every case to be avoided, and 
which in this particular one is a st^urce of confusion. ‘ Objection 
must also fee made to the manner in which the seed or fruit is 
used in the Grasses. In some it is not mentioned at all, in others 
it is mentioned whore it can be of little use. In truth, however, 
the characters taken from the seed arc of little importance, there 
being nothing in the circumstance of its being fixed or free, to 
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constitute more than a divisional character. Pentandria Digy- 
nia, consisting of the Umholliferac; labours under similar objec- 
tions : but the fault in both cases is more dependent upon the 
difficult nature of those orders, than on Dr Hooker’s arrange- 
ment. However, this in no degree takes from, the truth of the 
assertion, that where points of contrast have been chosen, they 
shoukl be strictly adhered to, and exhibited with clearness. 

In regard lo Specific Characters, the same remark acquires 
the same f(^rcc : and here a deviation from order is more blame- 
able, as there are generally fewer cj^uscs of distraction, and the 
characters are more readily comprehended !)y one .sweep of the 
eye. In the sjiecies of Poa, for instance, there is not sufficient 
adherence to regularity. Tlie characters here might be taken 
from the panicle, sfnkelcts, florets, culm, and root, unless a 
more compendious method should be devised : — and let it not 
be imagined that specific characters are the more correct that 
they ai e verbose, and taken from many circumstances. I..innaeus 
confined himself tu a lew, and made his characters concise; and 
though instances occur in which a greater profusion of wo!jls is 
necessary than he was in the habit of using, it should be re- 
membered that the strength ol* a character is in general propor- 
tioned to its concentration. The idea of limiting the number of 
words to twelve m€^y be ridiculed, but the sense of propriety 
wdiich led lo it must not be censured ; and as Smith justly ob- 
serves, hif> remark, that ‘‘ Genuine specific distinctions consti- 
tute the jx'rfectlon of natural science, is strongly confirmed by 
the great inferiority ol‘ most botanists, in this department, to that 
great i6an, and esjiecially by the tedious feebleness and insuffi- 
ciency displayed among fhosc who court celebrity by des})ising 
h'is principles.” Let us con^arc the characters of the species of 
HierfU'/ium^ for exarnplt*, in tlie Flora Scotica, some of which 
have from thirty to fifty words, with the characters commonly 
given by Linnaeus ; and wc will be convinced that the latter are 
preferable, and that the former, though assuming the form ra- 
ther of descriptions than of essential characters, arc deficient in 
p)int of strength and perspicuity 

In examining the Flora of a country, one of the most imjx)r- 
tanl criteria exists in the completion or defection of the number 
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4jf species. In this respect, very i'ew individuals indeed can 
judge willi accuracy ; and, -probably in this particular case, 
none who have not subjected themselves to the same labour, 
and enjoyed the same advantages as our author. But that 
there are deficiencies, could easily be shewn. The following 
may serve as a sjieciiiien : Sonvhus Don Braes, 

near Aberdeen ; Vlcla h'ltliynica^ — not uncommon about Aber- 
deen ; E'pMohhim roscum^—m the outer Hebrides. 

The common Grey Oat of the North Highlands and He- 
brides has an eijual riglii t<^be admitted with Arena fatua, or 
Agrosteimna Githago^ occurring in corn fields in various parts 
of Scotland. 

The low*, robust Alpine Juniper, so common in the Hebrides 
and West Highlands, where the common kind is not seen, is 
worthy of particular notice, if not as a species, at least as a va- 
riety 

A peiitandroLis Ccrasiium^ very difierc‘nt from C. semide- 
landruvi^ but grciwlng along with it and C. tctrandrufit^ in va- 
rious parts of Scotland, along the coast : — 

Nuphar — — - — , diflering so much from latea, as to be at 
least a variety, if not a distinct species, and apjiroachiiig in cha- 
racter to N. minima^ but much larger, plentdul in the C'orhv 
X»och, Aberdeenshire, and not seen elsewhere. 

The redundancy of species is, in the next place, to lyo jiointed 
out, or the admission of plants not truly indigenous. Perha}).s, 
in regard to this subject, it would be ])voper in Floras to divide 
the plants into those indisputably indigenous; those introduced 
by accident or design, and naturalised ; and these exoiici^ which 
have gained but a very slender footing, not sufficient to admit 
them into tltb second class. Examples of the se(!ond class are, 
Tanacetum vulgwrc^ Scundix odoraia^ Avaia fatna^ Imperato- 
ria Osirathium, Chclidomum majas. Of the third kind, those 
which arc nmst objectionable in the Flora Scotica, appear to be 
the follow ing ; Phularts canaricnsls^ Mcdlcago fidcata. Cochlea- 
ria Armoracm^ Brassica Rapa^ Cor am mngmnea^ Autheniis no- 
bllhs^ Inula llelemum^ Caruvi Carui^ Rihes rnbrmn^ R. uigrmn. 
R. Grossularia, Vinca minor, Polc^mmium cariilcnm, Ornitho- 
^aliim umbdlatum. Asarurn Euiopdum^ 
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In a Flora intejided for common use, it is perliaps quite 
Vnou^li to select, by way of description, those peculiarities 
which arc eminently distinctive. Yet, in a more perfect work, 
it might be advisable to give, the description of the species at 
full length ; because j)eculiarities of climate, soil, and situation, 
not luifrequently cause very remarkable deviations in the liabit 
and form of plants, or of particular jK)rtions of them ; and any 
one who has compared tlie excellent descriptions of Smith, with 
real sjieciniens of llie plants of Scotland, must have found that 
points of diserey)aney occur, not indeed essential, but such as 
might })crplex the student, and prove interesting to the adept. 
Dr IT<K>ker’s descriptions, which are of the first or compendious 
kind, are generally excellent, *yet not invariably so. In j>Lints 
wliich are not liable tobt' mistaken, such as Alchemllla vitl^arls^ 
Untomus ninhcllainSj Afonotropa IIijpo])ifij,s\ Zostcra iiuir'ina^ 
Arum maculatum^ Add.va moschatcIVtua^ tlie descriptions are 
sometimes longer than those allotted to such as the (Irasses, 
Epilobia, Gcrania, Carices, Salices, wlueh are pcrailiarly diilieuJt 
to the beginner. It is, however, to be kc^])t in mind, that, juk 
mite descriptions, deviating from the couuuou plan, are neces- 
sary on occasions; as when tlie plant has been confounded with 
others, or when a species has l>cen improperly divided into se- 
veral, or wlien there is some remarkable peeuliarity in structure, 
or when the jdant is exceedingly rare, or in genera difficult 
from their ii umber yf species. Thus in Agro^tls alba^ Tm- 
sHago pctasitcs, Parnassla pahiairh^ Lhina^f^ borealis^ Carex 
and Salix. 

Tlemarks might now be made upon the numerous changes 
effected of late years amimg genera ; but this de})artinent could 
not be treated with suffieic/til brevity, the disceussion involving 
subjects of primary impoi tancc in botanical criticism. On sur- 
veying the changes, liowever, which are daily taking jdaee, one 
cannot but think, while he admits the propriety of many, that 
authors are rather loo unsjtoiiig of the power whleli they as- 
sume; and that liotimy is verging to a jKTiod when another 
Linnmus may be wanted to give a new consolidation and beauty 
to its rudis indigestaque rnolcs. 

It now remains to consider the manner in which the vcrnacu- 
l;u’ Names, Habitats, Localities, general remarks ic^garding Soil, 
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Situation, or Altitude, tijnc of Flovering, and observations re- 
garding tlie Uses, economical or medicinal, to which plants have^ 
been or might be applied by the natives, have l)een treated ; 
for such are essentially nec;essary in the cc^nstruction of a Flora, 
and, although not mentioned in the title-page, have Ix^cn more 
or less noticed through the work. 

In looking over the volume, a Scotchman, whether Higli- 
iander or Fowlander, might be somewhat surpritfed to find 
none oi‘ the names which he has been accustomed to htsir 
among the natives. We Jiave indeed adopted the English 
language, but the mass of the {)eople still retail^ their original 
dialects ; and in a Flora of our country we might expect to be 
humoured a little in this particular. Our lllacwort, GueeJ, 
Rot-girss, llantree, Arn, Sourock, and other names, together 
Avitb Neonein, Slanius, Achlasan-Challum-cille, Seamrag, &c., 
are not less cx})ressivc, nor less worthy of a place in a Scottish 
Flora, than their English synonyms. Some of the English 
names also are objectionable, as being, instead of vernacular, 
mere echoes of the Latin systematic names; tor example, 7V 
berous Orobus^ instead of the legitimate name Heath-pea. And 
the whole Crvptogamic legion is without vernacular names, 
English, Scottish, or Gaelic, excepting a very few that Jtave 
been assigned a place among the notes. 

The habitats^ it is believed, are correct, in as far as the plan 
used might admit. ]']very coimlry has sts owm {Kxmliarities, 
and reference ought to be made to them. In Scotland w^e have 
nearly the same varieties as those described by Linna?us, in his 
Fhil()Sophia Rotanica. Wc have corn-fields, fields, cultivated 
places, gardems ,• pastures dry and wet, meadows, marshes, 
ditches, ponds, lakes, rivers, rivuleti', springs, wells, mountains, 
hills, with alpine situations and valleys, ravines, rocks, maritime 
cliffs, sands on the seji-shore, heaths, n)(X)rs, woods of fir, birch, 
hazel, with many other varieties of situation. Then for soil 
we have sand, l)oth qunrtzose and shelly, or calcareous, peat in 
abundance,, gravel, clay, marl, black soil, and their compounds. 
For subsoil we have granite, and gneiss of numerous varieties, 
porphyry, amygdaloid, sandstone, quartz, compact felspar, mi- 
ca-slalc, clayslate, claystonc, puddingstonc, greenstone, basalt, 
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and many others less general. To have some regard to those 
in nifii’king habitats would Ik? absolutely necessary. Nor is it 
the case that every plant grows in a similar situation in all coun- 
tries, Hence error might arise. In marking the elevations of 
plants, the pfvilosophical botanist might derive much useful in- 
formation IVoin comparing the altitudes in various latitudes. 
Hut the Flora of any country required* an account of its geogra- 
phical limits, of its surface^ and soil, climate, and other parti- 
culars, j)refatory to the list or descrij)tion, which would j)rccludc 
re|)eli lions and verbosities m the a(;f*urate describer. The days 
arc gone by, when a mere list of y)lanls nas j';atisfactory to the 
botanist, and we now rc'quire something more philosophical. It 
raiglit be mentioned rilso, that the nudity of the science has ren- 
dered it less usei ul than it might be made, and has prevented many 
from bestowijig a portion of their tinu* upon its cultivation. 
AVhat should we think of medical science, witc it merely an ar- 
rangement and description oi diseases, such as ut see in systems 
of nosology, with a few brief and unsatisfactory notices regard- 
ing the variety produced by temjierameut, idiosyneracy, cli#iate, 
and season of the year '' Yet wbat has botany been, but the 
[larallel of this? 

The frequency of occurrence should always bo noticed; and 
when the ])lant is rare, it has been the custom to mention locali- 
ties^ which brings us to tliat sid)ject I'lie localities of the Flo- 
ra Scoti(,a of Dr Honker, must certainly have cos* the author 
much trouble in collecting them ; yet they «'we less iiunicrous 
than we anticipated. '^J'he deficiencies in this respect come 
under three heads. When plants rather common are 

mentioned as rare. Sd, When too few loc^alities of very rare 
plants are given. Aiul hei^ it is necessary to remark, that a 
country, previously to describing its vegetables, should be divid- 
ed into districts ; a practice fraught with many advantages. And 
this leafls to a third division, namely, of plants common in cer- 
tain districts, but rare or wanting in others. Of the first kind, 
it docs not apjriear that there are many examples ip the work, 
tliat might not be ivferred to the third. Belonging to the second 
di\ision arc numerous species, of which any lx)tanist who has 
traM'lled extensively in Scotland could particularize localities not 
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mentioned. For example : Lhxnaa horealh^ Fir-wood opposite 
Fintray, Aberdeenshire, two large patches ; fir-wood in Mid- 
mar, Aberdeenshire, htilwspermum mar\t\mum^ Bay of Nigg, 
near Aberdeen ; Vatersey, one of the Isles of Barrcy ; Island 
of Skye, at Kyle-rhca, and other places. C'lcuta v'lrom^ Islands 
of Pabbey, Berncrey and Ensey, of the Herries ; Ord, in the 
island of Skye; near the iicad of Eochfyne, opposite Canid u, 
Argyleshire ; near Gatehouse, Kirkcudbrightshire ; near Kil- 
drummy Castle, Abcrdeensljire ; at Leucliars, near Elgin, Mo- 
rayshire, See. liolrpclihim I^marut^ at Arisaig, Inverness-shire ; 
in the Outer Hebrides plentiful ; in Towit', Aberdeenshire ; 
abnndapt in many places along the coast from Aberdeen to 
Newburgh. To enumerate more examples of this kind, would 
be a tedious task ; only it may be mentioned, that the Hordcuvi 
inurimim^ contrary to the suspicion of Mr Arnott, grows north 
of tlic Forth, namely, near Elgin; while Orobmichc ruhra is not 
confined to basaltic districts, as imagined, but grows among the 
gneiss of the Herries, perched upon a rock at the head of the 
sand of Bcncapval. Of the third class, Clrccva alphui^ is com- 
mon in the middle Highland districts; IJtrindarlu intcrvicdki^ 
in the outer range of Hebrides ; Scslcria arrulca^ every wliere 
in the West and North Highlands and Hebrides ; AnagulUs 
arvendfi^ chiefly jilong the west coast; Coft'nm rnaivlatum^ not 
found in the Outer and Nortliern Hebrides ; Kijmjiho'a aJha^ 
very annmo* in the pools and lakes of the Hebjides; Lohdia 
Dortmamia^ in aiJmost every lake of Scotland, but particulaily 
abundant in the Outer Hebrides ; Scrratidu alphia, in the valleys 
of the Highlands, from Bracmar to the west coast, and from 
Lcxihlomond to Lochhroom. But to enumerate the whole (if 
this kind, 'mentioning their distribution even in a general manner 
as above, is not consistent with our present view. 

Remarks regarding .soiZ, fiituatlov^ and nltiliuU^ arc but tliin- 
ly interspersed through the Fic^ra Scotica. How interesting the 
latter subject might have been made, let those consider, who have 
read the extract from Dr Wulilcnbcrg‘’s Observations, made 
witli a view to determine the height of the I^apland Alps,’" ap- 
jiended to the Lachesis l^apponica of Linmeus, edited by Smith. 
Soih in general, is not a subject of priiiuiry iin|H)rtance, as a wry 
great pr(>|»jriion of [>iants groAV nearly equally^vell in almost all 
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soils, 'rhere are, however, striking exceptions. Situation is of 
greater importance ; and with due attention to it, the Flora of 
Scotland might have been exhibited in a very interesting form. 
In as far as the plan of the Flora Scotica admits, the notices re- 
lative to those are correct and interesting. 

The time of flowering is another subject of importance ; and 
where no general observations have been made upon it as influ- 
enced by situation, difference in latitude, prevailing winds or 
rains, or otlier circumstances, great precision cannot be ex- 
pected. There is in our ct untr^ a very great difference in 
different districts. The Draha veriia, for instance, flowers at 
Fdinburgh sometimes in January, at Aberdeen about tlie middle 
of February, in the Herries not till the middle of April. The 
Rammculns Ficarla flowers on the east coast of the middle divi- 
sion of Scotland alwnit the 10th of February, on the west coast 
of the northern division about the beginningof April, iji the more 
northern of* the Outer Hebrides about tlie beginning of May. 
It might be bett(T also to note the time of a j)laiit"s first flower- 
ing, when it is in general bloom, and when it is generally finding. 

llcniarks on the economical and medicinal uses made of plants 
by the natives, we regret are not so mnnerous as could have 
been wislied ; but as it is a favourite subject with us, we would 
presume to give the following as a specimen of the mode in which 
these uses might be detailed. 

• 

Akijni>o arenuria. This jilaiit, which is gciioiMlly kn(;\\ n in Scothind hy the 
luimc of Bcnt^ in (iaelic Muran^ is common on Ihc coast A\hcri*\cr tlicrc is loose 
sand, wliich it .scr\cs to consol ulute by its lone: touph roots. At Al)(.rdeen it is 
manufactured into door-mats, called Basses. It also makes excellent floor-brushes. 
In the Outer Hebrides, where it is plentiful, it serves many pin poses in rural and 
domestic economy, being made int<#ropes for various uses, mats for pack-saddles, 
bags, mats, and vessels for prcixiring and keeping grain and meal ; and, lastly, 
into hats. When made into meal vessels, it is bound together by its onn slender 
and tough roots ; but this should be prevented, as the digging for them loosens 
the sand. In Holland it is planted for the purpose of binding the sand, and this 
practice has been introduced among us by Mr Maclcod of the Hcrrics, who has 
tiied it extensively upon his estate. 

Hav«uncolub Flammula . A very powerful episjiastic, and known as such to the 
Hebridians, among vhom it is in common use, under the name (»f Lus^mar, 
Ajiplied in the foi*m of cataplasm, the stalks and leaies licing chopped small, and 
rublicd between two hot stones, il produces a hli-itcr in about an hour and a half. 
Kiil its ojH'ralion is latlvvi Mokntjand on this account (.kinthandco arc prctcrable. 
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unless in rases where it, is of importance to procure a blister in the most cx|>e(li- 
tious manner. 

U. secleratw. Is also a very powerful epispastic, being ratljer more \iolem in 
its action than R./. But the blistered surface is difficult to heal, passing intn an 
irritable ulcer ; and on this account the plant cannot be used with safety. Ii<»th 
species lose their acrimony' by drying; hence in the form of powder they would 
be quite useless. They might, however, probably be preserved in the form of 
liniment or tincture* 

Our few iniperfecl remarks u|X)n the work of Dr Hooker are 
now concludeth If the Flor^ Scotica is not precisely such as all 
might have wished, it is yet what few botanists of our coiuitry 
could have at’complished ; and wliile it will remain a monument 
of great talent and indefatigable industry, it will yet, by its tie- 
ficicncies, leave room for some botanist t)f enterprise to bestow^ 
his labour on a production belter adapted to the prevalence of 
an improved taste among naturalists, which leads them to con- 
sider the mere description of the jdantsol a country as scarcely 
sufficient to gratify curiosity. For something of this kind we 
may confidently look to our distinguished author; and l)otanists 
of less eminence will wait with anxiety the a))pearance of a work 
which cannot fail to add to the already splendid reputation of 
Dr H<K)ker. 

These remarks on the Flora Scolii-a, it may be mentioned, are 
merely introductory to some views on the mode of constructing 
a Flora, which are intended as the suhjecUol' a lulure coniniu- 
nication. 4 


Aut. XXVII . — Account erf' the Thc^ml Springa of Yoni-Mcu:k. 
By John Livingstone, Esq. Surgeon to the British Elactory, 
China. Communicated by the Author. 

-A.BOUT two years ago, I w^as informed that some interesting 
hot-springs existed north-west of Macao, about fifteen miles dis- 
tant, and at the same time specimens of the different wells were 
given to me, for the purpose of analysis, in order that I might 
be able to ascertain the probable virtues of the water as a medi- 
cine. The temperature liad only beep tried by the rude ex pc- 
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rimeiit of f.boiling eggs, which was peifectly accomplished in the 
space of two minutes. 

A few days afterwards, two of the Portuguese clergymen of 
this city having been furnished with proper instruments, made 
an excursion to the hot-wells, a written account of which I was 
hivoured with on the 20th April 1819- I also received other 
specimens of the water, carefully taken, on which the tempera- 
ture of the wells which my friends examined, were marked with 
great care. 

Although the result of the rmalj^^cs of the w^ater only' proved 
tliat it was sea-water mixed with about an equal part of com- 
mon water, yet a temperature extending from 130° to 190"* Fah- 
renheit in the hottest spring, presented facilities for warm-bath- 
ing, which, together with the advantages of change of air, scene, 
and the journey, promised great benelit to the sick and coiivft- 
lesecnt. These cijcumstance induced Sir I’lieophilus Metcalfe, 
then the chief of the Ibitish Factory, and himself a eonva- 
leseent from a prvjtracled illness, to ap[)iy tt» the Fhinese local 
magistrate for permission to have free access, both by laiuWand 
water, for the benefit of himself and others. After some iiosi- 
tation, this request was civilly refused, under pretext tljat the 
concurrence of the militaiy cK)mmaiidanl was nec(*ssai‘y, and 
which his instructions would oblige him to refuse. 

Having thus no prosj)ect of visiting the hot-wells in a regular 
and comliu'tahJe wu)^ 1 Ix^gged to accompany tlu‘ gentkanen 
who gave me' the account of them, when they •went again to the 
s[)rings. Circumstances which it would b(* foreign to this ac- 
count to detail, prevented them from being able to gratify njy 
wishes till yesterday, wlien I had the pleasure to examine these 
\Qvy interesting hot-spri ngsAogethcr with my friend Mr Reeves. 

We lel’t Macao before four o’clock in the morning of tlie 
11th April 1821 for Yom-Mack, the name of the place where 
the hot-springs are situated, in East Long. 113° 28^ and North 
Lat. 22° 24'. This agrees with the Portuguese estimated dis- 
tiince in a direct line ; but as our fast-rowing l>oat w^js five hours 
and a half, with a favourable tide, in reaching the sf)ot, tlie dis- 
tance must rather exceed than fall short of twenty miles. 

I was happy to observe, that the account of my Portuguese 
friends, so far as it goes, is sufliciently exact. It will therefore 
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serve to assist me in drawing up fioni my notes the following 
details. 

From Casa Branca we proceeded across the alluvial flats which 
seem to have been gained from the sea very recently, and which 
are defended against its future encroachments by a very substan- 
tial stone embankment, consisting -of the various species of gra- 
nite, which are common here, with occasionally a small mix- 
ture of sienite. These embankments liave been construct- 
ed within the last four years, when I had an opportunity of ob- 
serving these flats. 

Our guide informed us, that they seldom went through these 
embankments twice the same way. Our course was continually 
altering from alxmt north to west, but most frequently about NW. 
by N. till we opened the Broadway We then entered the hot- 
springs river, having Tanchow on onr right and Machovv on our 
left. At this time Ta-hung-chow Island bore S. 50 W. and 
Paik-payak Rock S. 27 W. distance about four miles. 

Our course up this river was from about N. by E. to NNE. 
At the entrance, it is about one-third ot‘ a mile broad. In two 
or three miles it contracts to aboqt 250 yards, which breadth 
continued as far as we ascended it. Wc did not ascertain its 
depth, but, from the size of the boats wliich we observed to be 
employed on it, it must be considerable. The tide rises about 
three feet. At the hot-wells the water of the river is quite 
fresh,* even at high-water. ' 

This river ha» a very pleasing appearance. From both banks 
a flat alluvi.al soil extends two or three miles to the mountains, 
which appears to be well adapted to the cultivation of rice, and 
which, from the great number of farm-houses that we ob- 
served at very short distances, musf'be cultivated with consider- 
able spirit. These farm-houses do not seem generally to be ei- 
ther commodious, or substantially built: they are commonly 
surrounded with a slender bamboo paling, and have at least one 
Melia Azedarach tree planted close on the south side, which 
were now in full flower, giving a pleasing effect to tlie landscape. 

The banks of the river, for about a mile from its mouth, are 
covered on both sides with Arundo, Carex, and Juncus, the 


The Broadway is called by the Chinese the Gulf of Sheuy-lc. 
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t»pecits» of which wc had no opixirtuiiity of dctoimining. Soon 
afterwardb these began to be mixed wuh Cnnum Asiaticum of 
a large size, Acantlius ilicifolius, also very large, Clcrodendrum 
trichotoimmi, l*andanus odoratissinius, Eii])horbia antiquoruni ? 
and soon gave placi* entirely to these plants, which continued in 
great ]irofiision, with occasionally a few rushes, and patches of 
cotton grass, till we reached the springs. 

These are situated within 100 yards of the right margin of 
the ri\er, near a considerabl<‘ rivulet. •The land is cpnte flat, 
and about six tbe^t aliove the evij of the nver at high-water. 
The soil is connnoniy alluxial clay, mixed near the springs with 
various proptirtions of carbonaceous inattc‘r and sand, wliieh 
gives a consider.ilile vanety to the colour , that next the hottest 
springs being almost black, while round the more temperate it 
is only grey. 

We liad only three springs pointed out to us The first and 
largest ajipeared to be covered with a cloud of steam, and could 
be approached with facilit}^, the ground being quite firm : it was 
in a state of most active ebullition ; columns of steam, arising 
from a depth of ten feet, impressed on the mind a sublime effect. 
The estimated diameter of tliis well is thirty feet ; and it dis- 
tliargos at least fifteen gallons of water a minute. We per- 
ceived no partii iilar smell ; and the plants already mentioned 
grew quite close to the margin of fully one-half of its circumfts 
rcnce. Its temperature is 150° Fahr. ; the Portuguese 
makes it 160'’, and the temperature of the ground throughout 
the neighbouring swamps 85°. * 

Within about thirty jiaces of the spring just mentioned, we 
examined another spring, the temperature of wliicli wc found to 
be 132° Falir. • 

The third well is distant from the first sixty paces, as ascer- 
tained by the Portuguese clergyman, but the shrubs having in- 
terrupted their way since their last visit, we-were obliged to make 
a circuit of not less than the third of a mile when wc reached 
the smallest, but by far the most active spring, of an oblong 
shape, about two feet deep, and eight or nine feet round. The 
temperature of this Mr Reeves ascertained to be 186® Fahr., 
my Portuguese account makes it 190°. Its smallness no doubt 
^subjects this well to considerable variation of temperature. Mr 
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Reeves’s foot having sunk pretty tleej) into the swamp near this 
spring, he experienced a pjunful sensation of heat ; 1 was there- 
fore unwilling to follow him nearer than al)out ten yards. 

The temperature of the ground here is too high for shrubs. 
Indeed, in some places the ground is quite bare, and, for the 
extent of a circle, whose radius may be estimated at 100 feet, 
we observed only patches of carex, j uncus, and the like. 

The space occupied by the hot-springs may be about a mile 
ill circumference, forming a swamp, the north half of which is 
extremely bare of shrubs, bj,it the remaining, portion is covered 
with the slirubs before mentioned, from five to six feet high. 
The Croton sebiferum tree appeared in some pla(;es of the size 
of a shrub. There we observed no Crinums. 

This spot is placed near the centre of a most l>eautiful mu 
phitheatre, the circunifereuce of which is from fifteen to eigh- 
teen miles. The outline is formed by a number of mountains, 
1‘rom 800 to 1300 feet high. These mountains rise with a 
slope of alK)ut 45'', which has the appearance of being broken 
by ridge lines iulo various compartments, of a triangular or 
nearly pyramidal fovjn, s(> softened by a complete covering of 
verdure to the summit, that with the mild sunshine which 
the haze of the morning admitted, all the outlines apjjeared 
rounded in the most pleasing manner. • The effect was exceed- 
ingly delightful, every object seemed, in the language , of the 
pain^H^, in complete repose. 

No rock or otlier mineral jiroductioii could be perceived, ex- 
•cepting one large block which (from being familiar with such 
masses,) I judge to be of granite, intersected at nearly right 
angles with lines of quartz, situated from 500 to 600 feet up a 
mountain, bearing SE. distance three miles. 

From a general similarity in the appearance of these moun- 
tains to soniawe have had an opportunity of examining, and 
also from tliKame sharp ridges appearing when pasring them to 
,,, the west, we have been induced to infer a similarity of struc- 
ture, which < may be? shortly thus described. The high shaip 
ridges consist of vertical veins or wails of quartz, seldom ex- 
ceeding a yard in thickness ; while the rock thus iiitersect- 
ed graj^fe with a few appearances of stratification ; but 
wheix* t|®j? arc observed, the inclinatifin is highly vertical. 
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rarely so low as 45". The mountmns lierc, and I have been in- 
formed, in sueh parts of China as Europeans have vbited, are 
covered to the tops witli a hard crust of red eartli, commonly 
called Tilt. Tins is often converted into teiraces, on which 
most vegetable firoductions seem to thrive, and is that most pro- 
per for the cultivation of the tea.})lant, but it screens from our 
view the structure of nearly all the mountains, which must 
long retard our acquaintance with the geology of China, 

The amphitheatre which sui rounds the hot-wells, may be 
imagined by some to be the remains^ of a volcanic crater on a 
large scale, which now n‘lains scarcely sufficient heat to make 
water boil, but the want of every veslige of volcanic produc- 
tions seems to be an insuperable 6l)jection to tliis supposition. 

The electric h} |)othesis advanced by several naturalists, and 
whicli has been acutely illustrated by Mr P. Inglis, seems to 
iifford an interesting explanation of our thermal springs. Such 
>,tratilicalion as hj||^heorv reijuiies, may doubtless exist here; 
and the sea-water nivi^ ser^i to excite an immense natural gal- 
vanic pile, one of the poles of which may tenninale where tJ^e 
ho^sppitgs oii^ Vom-Mack have tlieii origin. 


AiiT. XXV HI. — Remarht on th<e Speerfk Grax>it^ of Sea-Water 
in different LatitfuJes^ and on the Temperature of the Ocean 
at different Depths *. By Dr J. ^oexke. 

1 HE observations on the %pecifu( |JW.vity of the sea-water 
have been already drawui up in. an pstiwtive table by the 


* Having already laid before our readort the Obstf vationa on the SpecUlc Gnu 
V ity of the Sea- Water, and on the Temperature of the Sea made during the three late 
Ex^ieclitiona to the Arctic Regions, under Captain IU»8> Cuptain Budwi, and Capta|h , 
Parry, and also the observatipna of Capt^n Scoresby, Mr Ljvltigat(mo,*Dr Mattel 
and Dr Traill on the same subject, w6 are now enabled to extend the series by those 
which have been made during Kotzebue’s Voyage of Discovery. M. Homer, 
author of the “ Remarks,” was, we believe. Astronomer to the Russian Voya^^ cHT 
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*able naturalist of the expedition, and arranged accxn-ding to 
the degrees of latitude. This table evidently shows the fact, 
wliich is also proved by the experiments on Krusenstem’s voy- 
age, that the sea on the surface, between the tropics, is spe- 
cifically heavier, and that it contains more salt, than in higher lati- 
tudes. If we take together the statements from 25th degree 
south, as far as 25th degree north latitude ; and, in the same 
manner, from 50” to 65° degree of nortli latitude, the mean of 
the first is 1.0288, tliat of the latter 1.0245, which gives tlie 
difference of 0.0043 or But this by no means proves 

an absolute inequality in the sjiltncss of tlie water in gene- 
ral. To give a decide d opinion on it, the sea-water must 
be fetched up from considerfible depths, and weighed. Pro- 
bably the greater saltness arises frtnu the rapid de<*rease eif 
the fresh water, in consequence of evajwration. From the 
well known slowness of the transition of chemical elements 
in undisturbed compounds, this decreases but slowly re- 
paired ; and as the upper layers are also the warmer, they 
may, notwithstanding their greater specific density, in conse- 
quence of their extent, be maintained by the warm swimming 
above the lower cooler layers, by which a principal agent of 
commixture, the difference of weight, is rendered of no effect. 
This slowness of change, and the condensation of the fiaHne so- 
lution at the surface, which results from it, has the advantage, 
that the acceleration of the evaporation sets bounds to itself, 
because, with the increasing condensation, the attraction of the 
salt to the parts of the water is greater, and, consequently, the 
diminution of the latter less. Without this arrangement, the 
tropical seas would perhaps be covered like the frozen seas of 
the north, with constant fogs. * Subsequent experiments will 
show liow far our explanation of this inequality is correct ; bf 
which we have now more hopes, as convenient accurate appara- 
tus have been chscovered to fetch up water from any doptli, at 
plea^rc, and unmixed. 

♦ Tffe considerable number of observations (there are one hun- 
dred and sixteen of them) on the temperature of the sea below 


Difccovcry under Baron Krusenstem. See this Journal, Vol. H. p. 35G. Vol. III. 
p. UU Vol. IV, p. 185.— 26B, Vol. V. p 206, 220, ; and Kotzebue’s Voyage, 
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the surface, their extent over waters of the ocean remote from 
each other, and probably, also, their accuracy, give them a de- 
cided claim to the attention of the natural philosopher ; ahd 
the perseverance witli which they were continued, under various 
circumstances, does honour as well to the Naturalist of the Ex- 
j)edition, as to the commander, who not only in calms, but in 
some periods, almost daily, afforded the necessary assistance. 
They were all made with Six’s Thermometer, which is a 
good assurance of their accuracy. It is certainly remarkable, 
that an instrument so simple, so convenient in the use, so cer- 
tain in the results, and which has been long known, is not more 
frequently used for this purpose^ s© fliat in the latest scittitific 
voyages, much more uncertain thermometers have been used, 
to which only the deep sea clamm of Captain Ross forms an 
exception. 

Our observations fall under two heads: measurements of the 
tem])crature in diflerent depths, in the same places of the ocean, 
and in statements of the warmth in the usual soundings, from 
sixty to eighty fathoms, in diflperent places. ♦ 

The most complete observations on the changes of the tem- 
perature, in increasing depths, are, in the South Sea, of the 
13th and 14th of Septtraber 1817, in SC'" north latitude, and 
148° west longitude. Besides confiiniing the general law, that 
the cold increases witli the depth, they also afford the follow- 
ing results. , 

1. The in)pcr parts of the water show a particular warmth, 
as the temperature, in tlie first eight fathoms, diminished only 
0°,4 R., but from that depth to twenty-five fathoms,*full 6° R. 
From twenty-five fathoms to a hundred fathoms’ depth the de- 
crease of warmth is consideAbJy less? since, in the next twenty- 
five fathoms, it is only 1%7 11., and in the next fifty fathoms, 
only l°,5 E. ; a decrease which amounts to only the tenth 
part of the preceding. It is still slower between a hundred 
and tjirec hundred fathoms. 

If we compare these observations with those of the 6tli of 
Jtme 1816, in 37° north, and in 199“ west longitude, conse- 
quently, in the same parallel of latitude, the influence of the 
season is particularly observable in the temperature oil the 
surface, which in June is 13° R., in September R. It, 
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however, does not go much deeper than from twenty-five to 
fifty fathoms ; and at an hundred fathoms it is already within the 
limits of tlie accuracy of such observations ; for we have, 

{ 6th June, 9,° 4 Reaumur 
For 100 fatlioins-J 13th Septemlier, 9, 4 — 

( 14th September, 8, 6 — 

3. A certain coincidence wntli these results, only on a gi eater 
scale, IS shown by the experiments of the 15th of November 
1817, in 9*" N. Lat., and 205^ W. Long., in which the tcm|x^ra- 
ture decreases from the stw^face to about sixty or scxeiity hi- 
thoms, rapidly and uniformly, from 24%7 R. to 8°, 8 H. From 
9 101 fathoms, this^ rapid^ decrease, instead of pnxieed- 

mg, is suddenly reduced to the small airioimt of 0%9 R. 
lUit if we compare these observations with those immediately 
preceding and succeeding them, of the 13lh, 14th, anti 17th 
of November, wc shall hesitate to draw from them decisne ctin- 
clusions. 

The observations of 13th April 1816, in 15"* S., and 130 
W , folloAv a quite dilFcrent course^ from those in feejitemlxM 
1817, in 3G N. The decrease of wanntli from the surface, 
to far as a hundred fathoms’ depth, is much more inct)nsidcr- 
ai)lc, Ix'ing lierc only 3\6, there nearly treble, namely, 9“4, 
Rcaurn. It becomes more consitlcrable between a hundred and 
two hundred fathoms, namely, 8*,8 K. Remarkable as this 
inequality is, it yet st»ems impossible to aj*cribc it to an errf)r in 
the observ ation,rsut h as s<joii drawing up the thermometer; 
for, on the one hand, the regular course of the experiments of 
tlie 14th Septenilier 1817, and their comcidcnce with those of 
the ISth, at the dc])lhs of 0, 25, aiu? 100 fathoms, does not 
allow us to sup|K>se any thing of Hhe kind ; on the oth(*r side, 
the observations of 13th April 1816, find their confirmation in 
the preceding ones of the 7th April, in 18* S., which ^ve a 
difference of 0 to 125 fathoms of 4%8 R., that is, from 0 to 
100 fathoms; hkewisc R. The same obseivations then 
give for thp second hundred of the depth in fathoms, hkewisc 
alxmt 8® Reaumur. 

It ifr not to be disaivcred from the observations, whence this 
difference in the progressive decrease of the warmth arises. 
It cannot well be ascribc»d to the influence of the seasons, at 
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feast In Lat. 35® N- : the observations of June and September, 
show an agreement with each other. The reason perhaps is, 
til at the perpendicular rays of the sun penetrate the water, be- 
tween the tropics, to a greater depth than in latitudes where the 
sun never appears in the zenith. The place of constant tem- 
perature, independent of the seasons, must probably lie mneh 
deeper lietween the tropics than lieyond them. 

5. The observations of tlie 22d of September 1817, in 28® N. 
Lat. and in 152° W. Long, seem to pre*sent a much more uni- 
form course, particularly if we set a^de the statement in twenty- 
five fathoms’ depth, which does not appear tt) agree with the 
higher or lower observations. W^Jilive from them a decrease 
of heat, of 3°.5 R. for the first fifty fathoms ; 3°0. R. for the 
second fifty fathoms, and 4<°.3 R. from a hundred to two hun- 
dred. 

The collective observations on the progress of the decrease of 
heat were made in the South Sea. From the Atlantic Ocean we 
received onlya few insulated statements, for depths of a hundred 
to two hundred fathoms. The experhuents in both oceans 
arranged in the following Table. 


WARMTH of the SEA-WATER at different ikpths, ar- 
rang'cd accoj'd’ing to the Geographical Latitudes in dcgi'ccs 
Rcauni u r\v liter mom eter. 


\ 

Month. 

Surface. 

70 to 90 
Fathoms. 

100 ^ 
Fathoms. 

200 

Fathoms. 

300 

Fathoms 

Latitude. 

Longitude. 


April 

21.0 


17.2 • 

9.9 



18 S. 

125 W. 


— 

21.4 



17.8 

10^ 



15 

134 


‘May 

22.0 



13.5 



1 N. 

177 


Nov. 

24.5 



10.7 


— 

9 

204 

In the South Sea. 

... 


14.1 






12 

210 


Dec. 

22.1 

12.8 

— 


— 

16 

240 


— 

21.7 

16.6 

— 

— 

— 

18 

224 


Sept. 

20.1 

— 

13.0 

8.8 

— 

28- 

152 


June 

18.7 , 



13.5 

— 

9.4 

29 

199 


Sept. 

18.0 

— 

9.3 


5.4 

(4.8)* 

36 

147 

• In 400 Fathoms. 

June 

mESm 

— 

9-3 

— 

5.0 

37 

199 


Jan. 

10.4 





3.2 



44 S. 

57 


March 

17.3 

— 

12.3 


— 

34 

27 . 

f In the Atlantic. 

\ Ocean. 

April 

15.8 

12.8 



7.9 



31 

15 

Oct. 

18.9 


10.6 

— 



30 N. 

15 


• ^ 

16.4 

— 

— 

11.0 

— 

30 

13 

• 
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The temperatures in the usual soundings from 70 to 80 fa- 
thoms, appear, on account of tlieir considerable number, from 
which mean numbers may be df^luccd, the best calculated to 
supply fundamental data. Yet some singular results appear in 
them. Among these is the statetnent in the South Sea, tliat 
in 18° N. L.at. and 76 fathoms*’ depth, in December, the wa- 
ter was R. warmer than in 11'’ N. Lat. and 70 fathoms depth, 
in November. Rerliaps the local places of observation haA^e had 
here some influcnc«. The observation in 11” I:,at. lies in the 
west of the Mariana islands, rand in the north of* the Philippines, 
consequently sheltered against tlie Avarmcr currents from the 
south, by a kind of wall, kftJ open only to the north, wliilc, on 
the other hand, the jdace in 18” L.a1. lies more in the open sea. 
The temperature, found at a depth of 90 fathoms, in the Chi- 
nese Sea, to the west of Lucon, is reuiarkably cold ; j:)crl)aps 
in consequence of the north-cast. currents prevailing in Decein- 
ben 

Almost daily observations on the temperature were made in 
the Atlantic Ocean, from the SiOth of Aj)ril to the 13th of June, 
1818, mostly at a depth of 70 fatlioms. In order to balance 
the possible errors of the observations Avhich may arise from the 
difference in the time that the thermometer was under water, I 
have added several together, and noted the mean number. They 
are in the folloAving Tabic. The figures in parenthese^ show 
the number of observations, the mean of Avhicli is given. 


Oobervation; 

Temper 
the ^ 

on the 
Surface. 

ttture of 
Vater 

below the 
Surface. 

Depth in 
Fathoms. 

Latitude. 

Longitude. 

April 20.— 26. 

(5) 

18.6 

13.0 

57 

17*’l5's. 

3”20'\V. 

27.— 30. 

(4) 

20.8 

13.3 

66 

10 24 

12 2 

— ^ 30. — May 

(M 

22.1 

11.8 

67 

3 12 

17 5 

May 3.— 10. 

(W) 

22:7 

11.4 

74 

0 43 N. 

20 28 

10 — 16. 

(7) 

22.6 

11.4 

75 

4 51 

24 38 

15.— 19. 

(5) 

21.2 

11.5 

67 

9 34 

29 38 

20.-24. 


20,3 

1G.1 

71 

19 30 

35 7 

23.— 30. 

(6) 

18.3 

14.8 

71 

31 0 

36 30 

— 31- — June 6. 

(5) 

15.1 

12.3 

68 

40 30 

29 40 

June 7. — 13. 

<7) 

13.2 

9.6 

77 

48 9 

17 15 


f This table shows a similar anomaly to that which avc noticed 
iri the Seuth Sea. That is, the proportionately low UinpcraUirc 
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near equator from 5° S. to 10'" N, Perhaps the greater hijat 
between 20° and 60° of S* might be a remnant of the 

southern summer. But the copsiderable increase of tempera- 
ture in the zone, l>etween 15° and 30° N. Lat. is still more re- 
markable. For though, towards the end of May^ the sun 
was near the zenith of those parts, yet this influence, which 
could be only commencing here, must liave shown itself in the 
waters near the equator, which the sun had just traversed 
at the time of those observations (in April), which was by no 
means the case. The temper; ttiir^s at the surface indicate in- 
deed this influence of the sun, being the highest at the equator 
l22§° li.), while the southern hal£^* the tropical seas had al- 
ready assumed an autumnal temperature, since we observe here, 
in 17° S., the {same warmth H ) as in 30" N. 


Aut. XXIX. — Jci'ount of the Obfu rvatians %adc at Liverpool 
on the Solar Ecliptic of Se 2 )tcmhcr 7. R 20 . By Thomas 
Stewaut Tuaill, M. D. F. R.S. E 8cc. &c. Cornmuni- 
cated by the Author. 

T- HE following instruments were placed in the garden of my 
house, for the purpose of observation : 

A glknd Herschel 7 feet reflecting telescope. 

A Ramsden achromatic telescope. 

A small reflecting telescope by D. Adams, feet. 

A new barometer by Bate, with adjustmentb for level, and 
rack-work nonius, &?c. •!( was hung in a sheltered place, front- 
ing the north, so that its thermometer gave the indications of 
the" temperature in the shade ; but the wind was not sweeping it 
very freely. 

A Leslie’s photometer. 

Rutherford’s register thermometer for both extremes. 

Another register for lowest depression, hung fronting west;, 
but screened. It was always 1° or 1 J° higher than that attach- 
ed to the barometer, and was not noted, being only compared 
occasionally. ' 
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Two other thermometers by Ramsden and Lovi, all of whkh 
agreed on previous trial. 

Just as observations were b^pining, the sky, which had been 
hitherto bright, became cloudy, and just as the eclipse began, 
the sun was wholly hidden in clouds, and did not again become 
visible, except for a few minutes after the greatest obscurity. 


Note tyf' ObseiivatIomu made during the ii^clipsc of Sept, 7. 1820. 


Hour. 

Barom. 

Thwm. 
attached 
to Bar. 

Therm, 
in Sun. 

^ a* 

E'E 

General Remarks. 

h 

Inches. 




<* t 

11 30 

30.13 

65 

774 

78 

Sky tolerably clear. 

12 0 

30.13 

65 

69A 

16 

Sky overcast with thick clouds. 

12 15 

30.13 

63 J 

674 

19 

Sky with some openings in it. 

12 24 35 



67 

39 

Do. 

12 35 

.30.14 

644 

71 

52 

Sun imperfectly \iisible, but disk obscure. 

12 43 

30.14 

64^ 

70 

10 

A fc^^ drops of ruin. [place of S. invis. 

1 0 

:i0.13 


65 

12 

Sky lowering, uniformly obscure ; drizzling rain ; 

1 8 

30.12 

6j^ 

65 

9 

Sky darker ; threatens rain ; remove telescoiies.^ 

1 SI 

30.13 


00 

9 

Driz. rain almost ceased ; gust pf wind ; S. inv is. 

1 35 

30.13 

61 ^ 

60 

5 

Black sky ; wind caused exposed therm, to sink 

1 43 

30.13 

60^ 

60t 

5 

Darkness about this time greatest. [much. 

1 45 

30.13 

60J 

60 

3 

This seemed the moment of greatest d^rlcness. 

1 55 

30.13 

6()| 

61 

4 

Both thermometers nearly equal ; sky lowering. 

2 5 

30.13 

61^ 

63 

8 

Body of sun partially eclipsed ; visible about 1' 

2 15 

30.14 

61 

62 

9 

[or 2% pale. 

2 25 

30.14 


624 

9 


2 29 

30.14 


624 

12 


2 35 

30.13 


63 

14 

Clouds a little broken, but sun invisible. 

2 45 

30.13 

63 

64 

20 

% 

2 50 

30.13 

62 

64 

12 

Heavy clouds again closed all round. 

2 5.5 

30 13 

62 

64 

10 


3 7 

30.13 

6? 

63| 

9 

Calculated end of the eclipse. 

3 15 

30.14 

62 

63| 

12 

Sky as dense as any time of eclipse; more light 

3 30 

30.14 

62i 

64 

10 

No rain, but uniformly cloudy. 

3 45 

30.14 

624 

64 

10 

All the instruments removed except Photom. 

4 35 




45 

In a clear gleam of sunshine. 




The rain was only a few drops: it began about 12*^ 45', and 
continued till about 24'. The rain wauS wholly over before 
P 35'. It is singular that die thermometer attached to the ba- 
rometer, in two instances stood higher than that exposed which 
hung on a wall fronting the south. This must have been owning 
to currents or gusts of wnnd, to which the latter was much more 
exposed than the former, which was sheltered by the foliage of 
trees. The minimum of temperature during the whole time by 
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tljc register thermometer, was exactly 60° ; anti this was exactly 
at the time of greatest obscuration. 

The wind was SW. through the day, a gentle breeze, until 
about one oVl(K*k, when it blew in gusts, but soon subsided; 
and about four or five o’clock it was nearly calni. 

Ih the Table, the time was taken by my watch, which was 
afterwards found by Mr lloskell to be 51" slow^er than the true 
time at Liverpool. 

liTVEKPOOL, ) 

November 18^21. j • 


Art. XXX . — Observntwns on the Variation a?td Dip o/ the 

Needh\ made during Kotzeiivk s Vopage of Diseoverp. 

il.wixG already liiid before ^'ur readeis tlie mao-uetical ob- 

. r> 

sorvations which liave been made during the recent expe- 
ditions to the Arctic llegions, we have been at M ine jiains^to 
colled, from the iVccount of Kotzebue’s Voyage of Discovery, tliC 
various observations on the variation and dip of the needle 
which are scattered through lliat w^oih. 

Allhougl^ the Kurick navigated that part of the South Taci- 
fic Ocean where the variation curves are returning lines, which 
have a sort of pcar-slApc\ yet Captain Kotzebue’s observations 
do not commence till he had passed through the most interest- 
ing group of these curves. It is to be regretted, Ux), that his 
observations teased, wdier^ he was navigating that iMirlion of tlie 
Iiidian ?ea, wdiere he must have crossed no less than three limes 
the line of no variation, wliicli suffers such singular inflexions in 
that part of the w orld. 

In the following Tal>le of observations, w'e have added in the 
last column the declination of the needle, as given iii Haiisteen’s 
variation chart, w^hich w^e have publisbed in a preceding volume. 
The agreement between tliese measures and those of Kotzelmc, 
is very remarkable. 
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Observations on tlic Variatmi the Needle^ made durmg 


xhv£s Voyage of Discovery. 


Variation from 

Longitude. 

Latitude. 

Variation. 

Han Steen's Chsiit. 

• / 

0 t it 

O 4 


138 47 West. 

14 15 11 South. 

5 0 East. 

144 88} 

1^ 57 20 

5 36 E. ’ 


146 46 

15 20 

6 16 E. 

6 

148 41 

15 0 

5 37 E. 

64 

157 34 32'' 

9 1 35 

8 28 E. 

7 

175 27 55 

Equator, 

8 4 E. 

10 

190 9 23 

11.11 £0 North. 

11 18 E. 

11 

163 41 

66 16 39 

27 OE. 

27 


(65 43 11 

23 0 E. 

24 

171 12 30 


24 45 E. 

24 

122 12 30 

37 48 33 

16 5E. 

13 

157 52 

21 17 5? 

10 57 E. 

9 

190 6 50 

9 32 36 

11 0 E. 

11 

189 43 45 

9 28 9 

1 1 38] E. 

11 

189 7 59 

8 54 21 

11 30 E. 

11 

188 50 25 

8 43 10 

10 50 K. 

11 

188 52 7 


11 11 E. 

11 

188 48 

8 18 42 

11 58i E. 

11 

190 0 40 

10 17 25 

n 15 30 1:. .11 

166 31 53 

53 52 25 

19 24 E. 

19 

169 39 21 

16 45 36 

9 47 K. 

91 

215 9 54 

13 26 41 

5 31 E. 


following are 

the only observations on 

tlie dip of the 

that are given by Captain Kotzebue. 

€» 

Observed 

f 

Dip as CKisting in 

Longitudel 

Latitude. 

Dip. 

Hansteen's Chart 

o / // 

O t 40 

o f 

o 

122 12 30 W. 

37 48 33 

62 46 

<0 

157 52 

21 7 57 

^ 43 

32 

190 6 50 

9 32 36 

17 55 

4 ^ 

166 31 53 W. 

53 52 25 

68 45 

67 


We have added the dip from Hansleeirs chart, for 1780. 


Art. 'SJL^l.’--^ProcecdinffS<^ the Royal Society of Edinburgh. 


fov. 5. 18£1 


• 1 HE Royal Society resumed its sittings for 


the ensuing session. 


Scc^thifl Journalf Voi. XV, p* 3t3. 
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Professor Wallace read a description of a new instrument, 
which lie calls an Eidograph^ for copying draviings, either on 
an enlarged or a reduced scale. Tlie instrument itself was ex- 
hibited to the Society. 

A letter from Captain Boswell, R. N. to James Russell, Esq. 
was read, giving an account of Cleopatra’s Needle, and of the 
method by which he proposed to remove it to England. 

Nov. 19. — A paper by Robert Stevens^m, Esq. civil engineer, 
was read, entitled, “ Obiicrvaiions on In and Offshore Tides?'' 

At the same meeting, a notice by Dr Brewster was read. 

On Vis'ion through Coloured Glosses^ayid on their application 
to Telescopes and Microscopes Magnitude y' This pa- 

per is published in the present Number, p. 102. 

Nov. 2G. — At a general meeting of the Society, the following 
gentlemen were elected ( )llic*e-beai*crs and Counsellors for the 


ensuing session. 

Sir Walter Scott, Baronet, President. 

Right Honourahle Loixl Gra>, 1 vice-PresidenU. 

Hon. l^ord Glenlec, ) 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

Janies Skene, Esq. Curator of the Museum. 

PHYSICAL CLASS. 

Sir G. S. Mackenzie, Bart. Prchidcnt. Alexander Irving, Esq. Secretary. 
Councilors front the Physical Class. 

Professor Russell. Henry Jardine^^Esq. 

Dr Hope. Sir .Limes Hall, Bart. 

Professor Wallace. Dr Kennedy. 

literary CLASS. 

.—Henry Mackenzie, Elsq. President. • .Sir William Hamilton, Bnrt. Secretary. 
Counsellors from the Literary Class. 

Sir John Hay, Bart. Reverend Mr Alison. 

Rev. Dr D. Ritchie. Thomas Thomson, Esq. 

Right Hon. Lord Chief-Baron. George Forhes, Esq. 


Dec. 3. — Dr Kennedy laid before the Society a letter from 
Colonel Wilkes, with some preliminary observations on the me- 
thod employed by the natives of India in quarrying, transport- 
ing, and raising a granite obelisk, about seventy feet high, which 
was erected at Scringapatam by Purneah Dewan, to the memory 
ojfr Josiah Webbo, Es(]. who died in 1805. • 
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At the same meeting, a paper by Dr Brewster was read, “ Cht> 
the Distribution qf* Silcx in the Equisctum hicnialc^ and other 
Siliceous Grasses.'^ 

Dec. 17 . — Dr Macdonald read a paper On some Peculiar^ 
ties of Vision.'*' 


Art. XXXII . — Proceedings of the Wernerian ‘Natural History 

Society. (Continued from Vol. IV. p. 4.27.) 

1821, March 10.— A T this meeting, Mr W. C. Trevelyan 
read a gcognostic accountStN^ie rocks in the neighbourhood of' 
Baniboroiigh Castle, illustrating his description by a ])Ian and 
specimens. Dr Robert Knox cbnununicatcd to the Scjciety some 
particulars relative to a Ca/fre albino lately seen by him at the 
Cape of Good Hope : and Mr Jdin Deuchar, leetuier on ( htv 
nhslry, gave an account of thrtn? very large loadstones, br(?ught 
from Moscow, Mr DeucharV account of these reinarkahie 
loadstones has already ap|Xiared in this Journal, Vol. I\'. p. 4£6. 

March 24. — The Secretary read a conun unication from i\!r 
Edmohstone of Unst in Shetland, describing a ncAv species of 
gull found there ; and at the same time a spcx^inien of the hii d 
was exhibited. The Secretary likewise read to the Society re- 
marks by Mr Burke of Calcutta on a Tartar book, some lime 
ago presented by the Marquis of Hastings to the College Mu- 
seum. * 

Professor Jameson then cennmunicated to tlie Scxiiety a geo- 
gnostic survey of the country around Inverness, and of the Great 
Glen of Scotland, made by Mr Gporge Anderson of Inverness, 
illustrating the description by reference to a large plan of the* 
district, and to specimens of the rex-ks and minerals. At the 
s^me meeting, Professor Jameson exliibited a very fine 6tuflf*ed 
specimen of the Ta}^ir of Malacca, and made some remarks on 
the habits of the animal, and its analogy to the 'I'apir of Ame- 
IWU 

• April 7. — The Society met ; hut the funeral of Dr Ghegouy 
having been fixed for this clay, an immediate adjournment took 
place. 



" Proceedings of the Wernerian Society, 173 

r April 14. — The Secretary conimimicated the result of a se- 
ries of meteorological observations made at Clunie, Perthshire, 
by the Reverend Dr Macritchie. Also the description of a very 
largo fossil reed, or tree, which occurred in the sandstone on the 
coast of Northumberland, illustrated by an etching, by Mr 
W. C. Trevelyan ; and a notice regarding the extent of the 
plantations of the Duke of Athole in Perthshire, by Mr Hrahain. 

. Professor Jameson gave the Society an account of a map of 
the Interior of Africa, illustrative of the course of the Niger; 
constructed by Mr Macqueen of Glasgow. 

Mr Stevenson, civil engineer, then* read an account of the ex- 
plosion of a high-pressure steam-lx>il^ at Lochrin Distillery, 
near Edinburgh. This in tcrestiflg*^mm unication has already 
been printed in tMs Journal, Vol. V. p. 147. 

April — The Secretary read a biographical account of the 
late William Wright, M. D. &:c. communicated by the Doctor'^s 
relatives. 

Professor Jameson read a communication from Dr Fleming 
of Flisk, describing the growth of a plant resembling a Trichia, 
in a solution of succinate of ammonia, illustrated by a drawing. 
I1)is pa|X?r will be found in this Journal, Vol. V. p. 164. 

Mr David Bridges afterwiu-ds gave an account of a new iii- 
struraent for reducing drawings or wj itings, called the Apograph;, 
invented by Mr Smith of Mauchline in Ayrshire; and Mr Smith 
Ix^ing present, shewed the ukkIc of using the instrument. 

May 19. — Professor Jameson read a paper of ]*rofessor 
Agardlfs, on the Metamorpho.ses of Algie ; aiTd likewise com- 
municated a series of meteorological observations made by Dr 
Knox at the Cape of Gidod Hope, which are published in thi.s 
Journal, Vol. V. p. 279,-52^3. 

Mr Falconar communicated a notice regfirding the Tulipa 
oculus solis, a rare species of tulip sent by Lady 1 jstoii from 
Constantinople, and which had flowered in the garden at Car- 
- lowrie. 

Mr Deuchar then read a paper explanatory of a cause for the 
occurrence of drops of water in the interior of regularly shaped 
crystals. 

The meetings of the Society were adjourned till November. 
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Akt. XXXIII*— scientific intelligence. 

I. NATURAL PHILOSOPHY* 

ASTEO^JOMY. 

1. Bur^s Observations on the Eclipse of the 1th Sept. 1820. 

— Being desirous of seeing an annular eclipse of the sun, the 
Cltevalier Burg went for this purpose to Klagenfurth in Carin- 
thia. The cloudiness of the weather prevented him from seeing 
the lieginning and end of the eclipse, and also the first interior 
contact ; but he observed' the evanescence of the ring to take 
place about 3** 16' 57''.6 of true time, or 3’' 14' 4C".4 of mean 
time. The latitude of of observation he found to be 

46° 3T 37^ ; and the longitude, by various observations, was 
47' 51".2 East of Paris. By trigonometrical operations, the 
longitude of the Cathedral of Klagenlurlh was 47^ 52". 8 ; and 
its latitude 46° 37' 37'". The distance of the place of observa- 
tion west of the Cathedral was 0".5. By comparing the obser- 
vations made at Klagenfurth with those at other places, M. Burg 
concludes that they cannot be made to agree, by adopting the 
diameters of the sun and moon, as given in l)clambre\s tables of 
the sun, and his own tables of the moon. He found, that the 
sum of the semidiameters must be diminished by 6''.2, and their 
difference by 1".6 ; the semidiameter of the sun by 3".9, and 
that of the moon by 2''. 3. M. Burg liad deduced an analogous 
result respecting the semidiameter of the ihoon, from observations 
of the immersicki of stars of the first and second magnitude l>e- 
hind her limb ; hut as his researches resj)ecting the moon'’s nodes 
did not require any such diminution ip the semidiameters of the 
two luminaries, he is disposed to think that the above i^^ults 
may be owing to irradiation and inflexion. — Astranomischc 
Nachrlch^^^ No. I. p. 14. 

2. Astronomical Journal. — The first number of a new astro- 
nomical journal, entitled, Astronomische Nachrichien^ by that 
ingenious and active astronomer, M. Schumacher, Professor of 
Astronomy at Copenhagen, has just been published at Altona. 
Each number is to consist of a single quarto sheet, to be publish- 
ed whenever the Editor has received sufficient materials for it ; 
and when any particular astronomical news is of an urgent na- 
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ture^ a half sheet will he published, to avoid delay. Twenty- 
four numbers wdl make a volume, for which a title and index 
will be given. The articles in the first number arc by Professor 
Posselt of Jena, Professor Nicolai of Manheim, Dr Olbcrs of 
Bremen, and the Chevalier Burg at Copenhagen. ^ 

3. Astronomical Ohserx^ations made at Bushey Heath.^ Stan- 
mot c, — 


Latitude 51® 67' It" 3 North ; Longitude West in tune, 1' 20" 93. 

h . 

Aug. 4. Iiaiirersion of Jupiter’s) 11 04 31 mean time at BuRhey. 

second S4it(llitc, f 1 1 06 25 mean hme at Green iMth, 

Aug. ll. Imme’ Sion of Jupiter’s I 13 48 85 mean time at Bushey. 

Stroud satellite, / 1 1 4^45 mean time at Greenwich. 

Aug 11. OctultaLion of I Iinmcrs. K ^0 17.8 ) _ . _ * » u 

^ . V,. or\ ./> > mean time at Bushey. 

A Aquaims, ) hmors.^^ 39 IC j ^ 

Sept. 11. Tra it of Jupitci’s first ) 10 23 29 mean time at Bushey. 

satclliie, J 10 84 50 mean time at Greenviich. 

Sept. 11. Lmcrsion of Jupiter’s) 10 30 12 mean time at Bushey. 

third satellite, j 10 31 33 mean time at Greenwich. 


'l^hc immersion of a Atjuaiiiis was instantaneous, and the time 
ceitain lo a second. Dew having icndered the object-glass of 
the telescope somewhat obscure, the emersion was not so accu- 
rately determined. The appearance of thf' star, when in con- 
tact with the moon, renders the idea of a lunar atmosphere very 
im])robal)lc. 


METhOROLOfA. 


4. Bcmaikablc Aurora seen at Bclhidle^ Invcincs/tshire^in a 
Thundi 1 Storm. — O^i the eve ling of the 23d August, about half- 
past nine o’clock P. M- when there was not a lycath of wind, and 
when llie thermometer stood at 63', the noise of very distant thun- 
der was heard towards the south. Sheets of very brilliant light- 
ning illuminated the sky, issuing, in general, from a small black 
cloud near the horizon. ^ was surprised, however, to observe, 
that, with the exception of a few thin black clouds, which were 
rendered visible by the lightning, the ’ greater part of the sky 
was covered with sinning masses, like those which form the 
aurora borealis. The stars were easily seen through this lumi- 
nous matter, which was arranged in irregular masses, separated 
by clear intervals, but having a tendency to assume the appear- 
ance of irradiations, diverging from the cloud whence the light- 
ning appeared to issue. When the lightning flashed, it was pro- 
jiagated in a particular manner along these masses of light ; but 
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what was \ery singular, tlie luminous j^iatches w€Te constantly 
ill a tremulous or luululating motion during the intervals of the 
flashes of Jiglilning. They shifted their place, and changed 
their fofin, exactly like the light which appears in many of the 
varieties of the aurora horealis- As the lunhnous clouds now 
desc*nbed, did not ajipear in the northern part of the horizon, 
and lyere distinctly relntc'd, in their position and fonu, to the 
thunder-cloud from wliich the lightning emanated, we are en- 
titled to refer the two classes of phenomena to the peculiar electii- 
cal condition of the atmrsjdiere. niul to siij^pose that tlie phenome- 
na of the aurora borealis may have an analogpus origin. — D. B. 

ol Dr WoUaHo'tt the of the /Ethrioscopc. — We have 

received from our ingenivms correspondent, Mr Murray, the ile- , 
scription of a new yEthrioscope of his own invention, which we 
intended to have printed in this Number. As the introductory 
part, however, eonlaiiis re})catetl reference to Mr J.eslie as the 
jn>entorof that instrument, we deem it necessary to make the 
following elfiiin to that invention, in liehalf of our distinguish- 
ed countryman DrAVollaston^as an a})ology,l)oth to our readers 
and to Mr Murray, fur questioning tlie accuracy of the liistori- 
cal part of his paper: 

I3d(>rc the publication of the late Dr Wells's ingenious work 
on Dew, whieli appeared in 1814, Dr Wollmtiyti caponed a 
concave rncUdllc mirror^ turned upwardn the free air, xoith n 

ihcrirumicier placed in its fociin^ and pnwc^l the loxi^crhig its 
temperature after^a. short iivic of its dehtg thus caposedr' At 
what time Dr Wollaston made this elegant experiment, we do 
not know, but he communicated it to M. Biot, who jmblish- 
ed an account of it in the Bulletin \ies Sciences par la So^ 
cietc Phihmaihiquc^ for Novemher^ 1816, in a paj:>er entitled, ' 
Stir ht Deperditwn dc Caloritpit j (pi occasiomie le Rayonnement 
dcs Corps vers ks del. ' A short abstract of the above paper 
of M. Biot was published on the l,yi^ April 1811^ in Mr Brande\s 
Journal. Voh III. p. 184. and this abstract contains the above 
par^raph which we have quoted in Italics. 

Mr Leslie's pa}X3r on die a?thriosco]:)t* was read to the Royal 
Society of Edinburgh on the lt>th March 1818,‘and he himself 
states*, that it was invented by him aft(*r Octol)er 1817. This 


EtlinVurgh Transactions, Vol. VI 1 1, p. 4H4<, 495* 
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paper contains no allusion whatever to the experiment of Dr 
Wollaston, which has been truly characterised as an elegant one 
both by M. Biot and Mr Brandc. If Mr Murray, after examining 
thfe works referred to, shall consider his, historical statement re- 
specting the lethrioscope as correct, we shall willingly retain it, 
as it is not our business to decide for others. 

OPTICS. 

6. Remarkable Dichroisia of' Tourmaline. — A very interest- 
ing specimen of dichroitic tourmaline in the cabinet of Mr 
Allan, exhibits the most singular confrast of colours that I have 
yet found in any substance. The pla^ is cut perpendicular to 
the axis t)f double refraction, and»c^o* to the axis of the prism. 
In the direction ^f the axis the colour is a deep and brilliant 
blue, w'hile in a direction at right angles to the axis, the colour 
is a very pale red a[)proaching to pink;— D. B. 

MAGNKTISM. 

7. On the best kind of Steel and Form for a Compafis-Necdle. 
— In the Bakerian Lecture “ on the best kind of steel and foriii 
for a compass-needle,'’*' by Captain Kater, published in the Phil, 
Trans. 1821, Part I. the following results are given , — 1. That 
the best material for compass-needles is chvJc^spring; butcare must 
be taken in forming the needle to expose it as seldom as possible 
to heat, otherwise its capability of receiving magnetism will 
Ik? much diminished. — Tliat the best form for a compass- 
needle is the increed rJumibu^j in the pro|>ortiou of about five 
inches in length to two inches in >vidth, this form being suscep- 
tible of the greatest directive force. — S. I'hat the best mode of 
tempering a compass-needi? is, first to hai’den it at a red heat, 
and then to sf)ften it from the middle to about an inch from each 
extremity, by exposing it to a heat sufficient to cause the blue 
colour whlcli arises again to disappear. — 4. That in the same 
]date of Steel of the size of a few st|uare inches onlv, portions 
are fobnd varying considerably in their capability of receiAdng 
magnetism, though not a]>parently differing in any other respec?t. 
— 5. That polishing the needle has no effect on its magnetism. 
— 6. That the best mode of communicating magnetism to a 
needle, appears to be by placing it in the magnetic meridian, 
joining the opjxisite piles of a pair of bar magnets (the mci^ets 

VOl.. V[. NO, II. JANUARY 1822. 
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being in the same line), and laying the magnets so joined flat 
upon the needle with their poles upon its centre ; then having 
elevated the distant extremities of the magnets, so that they may 
form an angle of about two or three degrees with the needle, 
they are to be drawn from the centre of tlic needle to the extre- ^ 
mities, carefully preserving the same inclination, and having 
joined the poles of the magnets at a distance from the needle, 
the operation is to be repeated ten or twelve times on each sur- 
face. — 7. I'hat in needles from five to eight inches in length, 
their weights being equals the directive forces arc nearly as the 
lengths. — 8. That the ^rective force docs not depend upon 
extent of surface, but iAia 44 ;^*dles of nearly the same length and 
form, is as the mass. — 9- That the deviation of a compass- 
needle occ^ioiied by the attraction of soft iron, depenck, as Mr 
Barlow has advanced, on extent of surface, and is wholly inde- 
pendent of the mass, except a certain thickness of the iron, 
amounting to about two-tenths of an inch, w})ich is requisite for 
the complete developement of its attractive energy.’* 

8. Effects of Magnetism mi Clirommetcrs . — In our two pre- 
ceding Numbers, we have had occasion to direct the attention of 
our readers to the very interesting and valuable researches of 
Mr Barlow, respecting the effect of magnetism on chronometers. 
The following interesting anecdote relative to this subject, has 
been communic.ated to us by an esteemed correspondent : 

When Harrison’s timekeeper was under trial at Richmond, 
it did not go &.s was cx])ccted. No one suspected the cause, 
till his late Majesty George III., who interested himself much 
about the machine, suggested that if was affected by a magnet 
which was lying near it. The magnet was removed, and the 
timekeeper recovered its rate.” 

ELECTEO-MAGNETISM. 

9. Neiv Electro-Magnetic Apparatus , — Mr Faraday of the 
Royal Institution, has recently constructed a new apparatus for 
the revolutions of tlie wire round the pole, and a pole round the 
wire. When Hare’s calorimotfer was used to connect with it, 
the wire revolved so rapidly round the pole, that the eye amid 
scarcely follow the motion, and a single galvanic trough, contain- 
ing ten pair of pLates on Dr WoUaslon’s construction, had power 
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t^nougli to move tlie wire and tlie |)ole with considerable rapidity. 
Tt consists of a stand, about three inches by six, from one end of 
which a brass pillar rises about six indies high, and is then con- 
tinued horizontally by a copper-rod over the stand at the other 
end of the stand a co})per-plate is fixed with a wire for commu- 
nication, brought out to one side ; in the middle is a similar plate 
and wire ; these are both fixed. A small sliallow glass cup, 
supported on a hollow Axit of glass, lias a plate of metal cement- 
ed to the bottom, so as to close the aperture, and form a con- 
nexion with the jjlate on the stand ; •the hollow' hxit is a socket, 
into which a small cylindrical bar-magtiet can be placed, so that 
the u])per pole shall be a little al^i'-c the edge of the glass; mer- 
cury is then pour' d in until the glass is nearly full ; a rod of 
metal descends from the horizontal arm per])endiculaily over this 
cup ; a little cavity is hollowed at the end and amalgamated, 
and a piece of stiff copper- 1 ' ire is also amalgamated, and placed 
in it being attached by a ]>iecc of thread in the manner of a li- 
gament, passing from the end of the wire to the inner surface 
of the cup ; the lower end t)f the wire is amalgamated, and fut- 
nivshed with a small roller, which dips so as to be under the sur- 
face of tlie mercury in tlie cup beneath it. The otlier plate on 
the stand has also its cup, wdiich is nearly cylindrical, a metal- 
pin passes through the bottom of it, to connect by contact with 
the idale hclow’, and to the inner end of the pin a small round 
har-magnet is attached at one pole by thread, so as to allow the 
other be above the surface of the mercury ^vlien the cup is 
filled, and have freedom of moliou there a thick wire passes 
from the rod above dowm perpendicularly, so as to dip a little 
w ay into the mercury of the cup ; it forms the connecting-wire, 
and the pole can move in aSy direction round it. When the 
connections arc made with the pillar, and cither of the wires 
from the stand-plates, the revolution of the wire, or pole above, 
takes place ; or if the w ires be connected with the two coming 
from the plates, motion takes place in both <?ups at once.'”— 
Quarterly Journal^ No. 

II. CHEMISTRY. 

10 Improvement on Wedgzcoods The difficulty 

of, procuring clay, which contracts uniformly with hec^jt, has 

M 2 
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been long considered as an objection to the ingenious pyrome- 
ter, invented and used by Mr Wedgewood. Mr Sivright of 
Meggetland, has lately made some experiments on the Agalma- 
tolite or figure-stone of China, and has found that it is capable 
of standing a great heat, and of contracting its dimensions very 
considerably. He therefore proposes to substitute it in place 
of clay in Wedgwood’s pyrometer. 

11. SpcnHajicmts Explosion of Chlorine and Hydrogen , — 
It has been long known that a mixture of chlorine anfl hydiYi- 
gen explodes when expiscfl to the direct action of the sun’s 
rays. In order to try if chis effect could be pnxiuced by the 
radiation of a common culinar 3 ufire. Professor Sil liman filled a 
common Florence oil-flask (well cleaned,) half full of chlorine 
gas, and was in the act of intnxlucing the hydrogen in the 
pneumatic cistern. “ There was not only no direct emanation 
from the sun, but even the diffuse light was rendered much 
l^bler than common by a thick snow-storm, which had covered 
the skylight above with a thick mantle, and veiled the heavens 
in a singular degree for such a storm. Under these circum- 
stances, the hydrogen waii scarcely all introduced before the 
flask exploded with a distinct flame ; portions of tlie glass stuck 
in the woodwork of the c.eiling of the room, and the face and 
eyes escaped by being out of the direction of llie ex})lobion ; 
nothing but tJie neck of the flask remained in hand. 'I’his 
occuiTence then proves, that a mixture of chlorine and hydro- 
gen gas may explode S}K)ntaneously even in a difluse light, and 
even in a very dim light .” — American Journal of Science^ 
Vol. III. No, 2. p. 343. 

12, Heat produced in the Skin by Chlorine , — Dr Hate of 
Philadelphia has found, that when the tem^KTature of the air 
is about 60% the hand, when immersed in chlorine, experiences 
a sensation of heat equal to 90° or 100°, even though the com- 
mon thermometer should not be affected when immersed. Dr 
Hare con^ectoj^ that a sort of chemical action may take 
pl^*e between 5|||b gas and the insensible persjnration of the 
skin, as the power of chlorine in dissolving animal effluvia is well 
known .” — American Journal of Science,, VoL III. No. 2. p. 344, 

Tests for Arsenic,— Dr Porter of the University of 
South ‘Carolina, considering Schecle's Green as a test that liUs 
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been much relied on for the discovery of arsenic, prepared it in 
the usual way with sulphate of copper and subc^bonate of 
potash. In one experiment a decided precipitate was produced 
from a stronger^ and in another a scarcely perceptible one from 
a weaker arsenical solution. Coffee was then added to the so- 
lution of copper, and of carbonate of potash, but widiout ar- 
senic, and the effect resembled that of the stronger arsenical 
solution, more than this last was resembled by that of the weak- 
er. But what was still more important. Dr Pester found, that 
in the production of Schccle’s gre^n by arsenic, sulphate of 
co}>pcr and carbonate of }K)tash, — d^omate of potash might 
be substituted for the arsenic, and that it produced a precipi- 
tate not to be distinguished by the eye from Scheele’s Green. 
Ide ascertained also, tliat even Mr Hume’s celebrated test, 
nitrate of silver, (as modified in. its application bJ^Dr Marcet,) 
gave with chmmatc of potash a yellow precipitate, which, when 
placed side by side with (^ne ]>roduccd by arsenic, could not be 
distinguished by their colour and appearance. — American Jour^ 
nal of Scicncc\ Vol. HI. No. 2. p. 354. • 

14. Camphor. — In the last Number of the Philosophical 
Journal, you did me the honour to insert some experiments of 
mine on the Solubility of Phosphorus in Sulphurct of Carbon. 
Permit me now to add, that if a dn>p of the sulphuret is 
brought ill contact with a chip of camfihor wliile moving on 
water, the rotatory caotion is instantly checked, and a film of 
camphor diffuses round the spot lo some distance. I have 
sometimes observed, when a small portion of floating sulphuret 
of carbon is touched by^a minute fragment of camphor, that it 
glances off with extreme rapidity, and is speedily lost in a rot£u 
tory circle. If the caniphoi*^, when dropped on the sulphuret of 
carlxm, be too large, both fall together to the bottom of the 
vessel. Here the camphor is mantled and dissolved by the sul- 
phuret, and tlic instant the liquid spherule is raised to the sur- 
face of the water, it darts a film of camphor around it, and dis- 
covers uneven ridges, throughout. ’’-—J. MtrjiRAy. 

15. Chemical cxaminaticm a l^tyuid from the Crater 
“ During my sojourn at Naples, I scaled Ves- 
uvius at the period of a slight eruption, and passing a 
sitream of running lava in the crater, got with con^derable 
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hazard into tlic rent whence the vapours, &c. issued. I there 
succeeded in collecting a portion of liquid matter, in the act 
of forming from the condensed vapours, and having seal- 
ed the small phial containing it with wax at the burning lava, 
brought it to this country. T.be lirpiid allogetbcr did not 
amount to more in bulk than about Jth of a fluid ounce, and 
consequently was too small a portion to determine its numeri- 
cal constituents. The solid matter de]X)sited by rest from this 
liquid, I have not yet examined, but it will afford me the op- 
portunity in question ; and this substance I may at a future 
period describe. I me\jtioncd this circumstance to Signor 
Monticelli, who told me he had observed a similar liquid depev 
sited round the crater after great eruptions, &c. that he pre- 
sumed it to be a mixture of sulphurous and muriatic acids. This 
liquid seems to me unusually interesting. It certainly gives no 
colour whatever to the assumption of a central fire, while it seems 
to infer some subterranean communication with the waters of the 
ocean ; and we may fron) hence collect an arginrient in favour of* 
the Wernerian theory. The lava over which I passed was con- 
stantly exhibiting an efflorescence of nuiriale of soda in cooling, 
—and this substance I found also encrusting the cavilicsof the new 
formed lava, nay, the very atmosjdicrc through which I passed, 
was highly impregnated with salt. Tlie prickly sensation on 
the skin denoted its presence, even if it had not been more unc- 
qgivocally determined by a rigid chemicq! examination. The 
liquid was of aii^A^iber colour, and of greater sj)ccific gravity 
than distilled water; — a globule sunk iu that fluid. The fol- 
lowing arc the tests to which it was subjected, with their re- 
sults : Litmus paper wris very slightly affected ; the salts dis- 
solved seemed almost in a neutralriunn. Alcohol occasioned a 
slight opacity, and a sulphate was from hence inferred. Tlie 
chromate of potassa, proto-nitrate o£ bismuth, proto-ac*etate of 
lead, and nitrous acid, occasioned no change. The nitrate and 
acetate of baryta denoted the presence of a siilpliate. The 
nitvatc, acetati^ and sulphate of silver, by a copious curdy pre- 
cipitate, demonstrated the existence of a muriate, Tlic tincture 
of galls, prussiate of potassa and ammonia, and succinate and 
benkoate of ammonia, clearly demonstrated that iron existed. 
Oxalate and fluate of animonia proved the existence of lime in 
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small quantity. Ammonia, caustic i)otassa 5 and bi-carbonate of 
potassa, with phosphate of soda, gave indications of magnesia. 
Nitro-miiriate of platinum gave a slight intimation of potassa. 
Per-muriate of ammonia gave slight traces of alumina. No 
carbonate whatever was obtained. From this examination by rea- 
gents, therefore, it may be assumed that the chemical constitu- 
ents of the liquid in question consist of 

•Sulphate of Lime, Muriate of Soda, 

of Alumina, of Magnesia, 

— of Iniii, , — - of Potasrse. 


III. NATlJK;Vf* HISTORY. 

MINEIIALOUV. 

l(j. Sulphaio-irUcariKmate of Lead. — A very fine spcciincii 
‘»r carbonate of lead was recently l)rought froin Leadhills, by 
Alexander Irving, E^^q., wlio found it by analysis to ho a sul- 
phato-' arlKJiiatc. U],k»?i examining its crystals, I find it to 
the Sulphato-iri-vai honntc of Mr Brooke The crystals, which 
are of coiisiilerable size, are acute rljoniboids, wnth cleavages 
perpendicular to the axis of the rlionib. 'I'hcy are of a bright 
Rajvgrccn colour. Upon examining their optical structure, I 
find that they liave two axes of double refraction, the principal 
one of whicli is coincident with the axis of the rlionib. The 
sulphatotri-carl)onatc, therefore, cannot have the acute Rhom- 
boid for its primitive form, but must belong to the Prismatic 
system of Mohs. — D. B. 

17. Calc-sinter deteriilined to be true Calcar cou.s-spar . — The 
Reverend Dr Fleming of Flisk transmitted to me lately tw'o 
specimens of this substance, with the following remark : 

1. Lamellar Calc-sinter from Macalister’s Cave in Sky. I pro- 
cured these crystals in shallow jkk)}s in the cave filled with the 
calcareous water. The indications of crystallization arc dis- 
tinct, but the crystals seem to be but in progress. The sum- 
mits of the crystals of the smallest piece are smooth and flat, 
and indicate the prisms below to be five-sided, and snnetimes 
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four-sided. I regard these specimens as exceedingly curious, 
as they are genuine examples of Neptunian calcareous spar. 
% Aciadarl^ Crystallised Jibrmts Calc^inter. — This substance 
is from the Isle of Man ; the specimen from which these frag- 
ments were separated, was given me by Mr Stevenson several 
years ago, and is interesting as being a recent atjueous forma- 
tion.” Dr Fleming adds, ‘‘ that all the calcareous matter in 
•Macalister’s Cave, whatever be its external form, stalactitic, 
stalagmitic, or encrusting, is all more or less in the state of cal- 
careous spar, with tlie usually foliated structure : That which 
lies in the |xk)1s or hollov^s of the caves has its ci*ystalline forms 
like those in the specimens sent.’*' Upon examining these in- 
teresting specimens, I succeeded in extracting from them 
regular rhombs of calcareous spar„ having their angles of the 
same value as the finest s}>ecimens of carbonate of lime. Their 
double refraction ajid their j>olansing force, were of the saint' 
character and the samt' intensity as the purest Iceland spar. 
— D. B. 

18. New Mineral JVam Aaelurn^ near Altenhcrg . — Having 
examined a very fine crystal t)f Stilbitc from Aachen, near Al- 
tenberg, which Mr Heiiland was so kind as to transmit to me., 
I have found it to diiler essentially from all the stilbites, and 
even from the new species into which Mr Brooke has separated 
the substances formerly ranked under this name. Since I exa- 
mined this mineral, I have learned that it^is considered by Haiiy 
as a variety of stelbite, to which be gives the name of Duo-vige~ 
smiale. — D. B. 


ZOOLOGY. • 

19 . On the Spurs the Or^thorynchus , — Dr Traill of 
Liverpool has lately had an opportunity of examining the skin& 
of a male and female ornitborynchus from New South Wales. 
The spurs of the male were remarkably strong and sharp, and 
the perforation in them so extremely minute, that it is not sur- 
prising that they escaped tlie notice of the first naturalists who 
examined them. The tubes were so fine that they would not 
receive a horse hair, though they admitted a human one. 

20. HorsfieliTs Zoological Researches . — Dr Itorsficld has 
just published tlie first number in quarto of “ Zoological Rp- 
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searches in Java and tlie neighbouring islands."” It contains 
eight plates, four with representations of quadrupeds, and four 
delineations of birds. The quadrupeds are drawn and engraved 
on copper by the celebrated artist Daniell, and the birds are drawn 
on stone by Mr Pelletier. The plates both of quadrupeds and 
birds are beautifully coloured, and rival in this respect, as also 
in jx)int of drawing and engraving, the most valued zoological 
works of this country. Tiie descriptions and observations bear 
ample testimony to the learning, judgment, and skill of Dr 
Horsfield, and are so interesting, tUat we cannot help express- 
ing our regret that the author shoul(J limit his work to a single 
quarto volume of moderate size. The animals described in this 
number are the following. — Quadrupeds: 1. Felis Javanensis. 
2. Pelis gracilis. Viverra IMiisango. 4. 'J'apir Malay- 

aiius. This rare xind very interesting species resembles in form 
the American, and has a similar flexible proboscis, somewhat 
resembling the hog. DanielPs beautiful drawing of the animal 
conveys a most correct idea of its appearance, and of this wc 
are enabled to judge from a comparison of it with the fine 
cimen in the Royal Museum of Edinburgh. The following 
details are given by Dr Horsfield of the history of its discovery : 
The first intelligence of its existence in Sumatra was given to 
the Government of Fort Marlborough at Bcucooleu, in the 
year 1772, by ]\lr Whalfeldt, who was employed in making a 
survey of the coast. ^ In the month of April of that year, it is 
noticed in the records, that Mr Wlialfehlt l^Jd before the Go- 
vernment his obsei vations on the places southward of Caw(X)r, 
where he met with the tapir at the mouth of one of the rivers. 

considered it to be The hippopotamus, and described it by 
chat name. Mr Marsden, •the distinguished Historian of Su- 
matra, was at tliat tim^ at Bencoolen, and the public owes to his 
zeal in collecting every useful information relating to that island, 
the first notice of the existence of this animal. After the first 
discovery in 1772, the tapir was not observed for a consider- 
able period. In the year 1805, a living specimen was sent to 
Sir George Leith, when Lieutenant-Governor of Prince of 
Wales’ Island. It was afterwards observed by Mr Farquhar, 
iu the vicinity of Malacca. A drawing and description of it 
were communicated by him to the Asiatic Society in 1816, and 
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a living specimen was afterwards sent to the Menagerie at Bar- 
rachpore from Bencoolen. M. Diard, a French gentleman, 
made a drawing of this specimen, sent it to Paris, where, in 
March 1819, it was published by M. Fred. Cuvier, in his large 
lithographic work on the mammalia of the Menagerie of Paris. 
In the month of September 1820, the first specimen of the Ma- 
layan tapir, was received in England from Sir Thomas Raffles, 
and is now deposited in the valuable museum of the Honour- 
able East India Company. It may be added to this history of 
Dr Horsfield, that a fine •specimen reached the Edinburgh 
Museum about the same |time, as a gift from the Marchioness 
of Hastings, who has eminently distinguished herself by intelli- 
gence, zeal, and activity, in collecting the various natural pro- 
ductions of India. — TI k; Birds delineated are the beautiful 
Fairy roller of Latham, the Irena puella of Horsfield ; the 
Phrenotrix Temea, H. ; and a beautiful species of Motacilla, 
the M. speciosa of Horsfield. 

21. Natural lUstmy of the Crinoidea^ or LUy^lcapcd Anu 

mals^ by J. S. Miller^ A, L. S. 4to, 48 coloured plates. — This 
curious and interesting work, which is very properly addressed 
to the members of the Linncan and Geological StKiieties, contains 
a minute, at the same time very amusing account, of the crinoid 
animals so often found in a fossil state in the strata of England, 
and other countries. It abounds in well executed lithographic 
drawings and plans of these Cri noidea, jfnd also of the genera 
Comatula and Marsupites. We have no hesitation in saying it 
is a work that ought to be in the library of every student of 
English geology. , 

22. Latreillc's great WurTe an tli^, European Coleopterous In- 
Mctsrr-^^ A great work on the Natural History of European Cole- 
opterous Insects, has been undertaken by M, Lalreille and the Ba- 
ron Deka n. It would have been difficult to point out among the 
livin^SRuralists two men that are better qualified for such a tasL 
M. Latreille has been long known as the first of entomologists ; 
but his advanced age, feeble health, and numerous avocations, 
made him fearful of engaging himself singly in a work which he 
had often contemplated. He has therefore associated in his la- 
bours the Baron Dcjean, a French nobleman, who has been for 
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a scenes of years in habits of intimate correspondence with all the 
chief naturalists of Europe. He has made a , most useful study, 
of the great collections in Germ^y, and has been particularly 
careful in ascertaining correctly the synonyms of the species. 
His travels in that country, through the Austrian states, in Rus- 
sia, Sj)ain, Portugal, France, &c. have enriched his cabinet with 
a prodigidiis number of insects', of which many are inedited. He 
possesses nearly 7000 Coleoptera, a number superior to the 
whole species of that order as described by Fabricius. All the 
collections in Paris, and particularly tiiat in the Gar den of Plants, 
which contains the insects collectid byjOlivier in the Morea, the 
Archipelago, and the Levant, have been laid open to him. M. 
Latreille, who himself possesses a vast number of rare insects of 
the south of Europe, will direct the work ; he will mark out the 
great divisions, verify all the new genera, and aflf’ord every assis- 
tance to M. Dejean in the specific parts, with \vhich the latter is 
more particularly engaged. Under kSucIi an arrangement success 
is certain. It is not commenced, like too many works, with 
feeble supports, in the hope of obtaining, through lapse of timef 
more effectual aids, and of satisfying the public with numerous 
supplements. All the materials are collected, and put in order. 
By means of future researches, these may no doubt be cncreascd ; 
but in comparison with the great mass of objects now in hand, 
such acquisitions will always be inconsiderable, and will never 
effect any essential clij^ngc on the methodical distribution adopt- 
ed by M. Latreille. — When we consider that the number of Co- 
leopterous insects described by Linnmus, scarcely amount to one 
tliousand species, and that we are now acquainted with nearly 
te^times that number, we shall be forced to admit, that the gc- 
ilera established by that gr«fet naturalist ought now to be form- 
ed into families, and that it is impossible, without retarding the 
progress of the science, to adherj to the simplicity of the old 
method. A brief summary of the most cui ious and best authen- 
ticated particulars will be prefixed to the exposition of each fa- 
mily^ The groups will be arranged as much as possible accord- 
ing to their natural affinities, and distinguished, as well as the 
species, by apposite characters, founded on the comparative ex. 
mination of the most apparent organs. To the specific name 
will succeed the synonyms, taken from the works of Linnaeus, 
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.GeofFroy, De Geer, Fabricius, Olivier, &c. with an indication of 
the best figure., The more modern works of Gyllenhal, Ger- 
mar, Sturm, &c. will be likewise cited, and refeence made to 
M. Schonher’s excellent work the Synonymia Insectorum^ in so 
far as regards the authors of less note. A clear and precise de- 
scription wiU strengthen the specific characters ; the description 
of the hitherto unpublished specie, tliough concise, wfil be more 
complete ; finally, the places where the species are observed, 
their habits, and periods of appearance, will be carefully indica- 
ted. An accurate figure wdl be given of every species describcil 
throughout the w^ork, wjliich ^11 thus be rendered complete, 
and the possession of other entomological [)roductions rendered 
unnecessary, in as far as regards the European Coleoptera. It 
may be added, that almost every series of drawings of insects 
hithci'to executed, has neglected the obscure and least }>ronunent 
species, of which the determination is the most difficult, as M^eJJ 
as the sexual distinctions of many s]>ecies ; and that they have 
universally been presented either without order, or^^iccording to 
methods extreniely artificial and incoherent, and little in harmo- 
ny with that natural arrangement, which ought alone to obtain 
the sufirage of the philosophical naturalist. — On calculating the 
number of European Coleoptera, we fiml them to amount to 
about 4800, which, at an average of eight figures to each ])late, 
will give 600 as the probable numl)€r of plates illustrative of this 
w^ork. Each number will contain five plates, and a text descrip- 
tive of the species therein figured, forming not less than from 
two to three sheets of letter-press. The entire work will consist 
of from fourteen to sixteen volumes, of which two will appear 
annually. The drawings and engravings are confided to artists 
the most accomplished in the requisite styles .”— ^froma 
iJorrespoftident^ dated Paris., Jar din du Roi^ October 185^1, 

23. Scor-Sndhe of the Aleutians^ Norwegians^ and the He- 
bridlam . — ^Pontoppidan describes a monstrous sea-snake said to 
appear occasionally on the coast of Norway ; and relations of a 
similar description are to be met with in the writings of other au- 
thors. Very lately, in the year 1808, the remains of a remark- 
able animal,* answering in some degree to the description 
of Poutoppidan, was cast ashore on one of the Orkney 
llyi^ndiil, and has been desciibed by Dr Barclay in tlie fi^st 
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volume of the Memoir}! of the Wernerian Natural History So- 
ciety. In the Memoirs of the same Society, there is an interest^ 
ing notice by die Rev. Mr Maclean of Small Isles, of an animal 
supposed to Ixi of this trilie, which was observed near the Island 
of Eigg, one of the Hebrides ; and in the second volume of Kotze- 
bue’s Voyage, just published, we have the following noticeof a sea- 
monster said to resemble a serpent : ‘ M. Knukofl‘’s description 
of a sea animal that pursued him at Becring’s Island, where he 
hade gone for the purjxise of hunting, is very remarkable : se- 
sevt^al Aleutians affirm they have often seen this animal. It is 
of the shape of the red serpent, and is immensely long ; the 
head resembles that of a se£ulion, an5 two disproportionately 
large eyes give it a frightful appearance. It was fortunate for 
us, said Kriukotf, that we were so nc;ar the land, or else the 
monster might have destroyed us : it stretched its head far alx>ve 
the water, looked about for its prey, and vanished. The heatl 
soon appeared again, and that consi<lerably nearer ; we rowed 
with all oe||||^ight, and were very happy to have reached the 
shore in safety. If a sea-serpent has been really seen on the% 
coast of North America, it may have been one of this frightful 
s[)ecios.” — Kotzebue’s Voyage., vol. ii. p 183, 

BOTANY. 

24. Red Siioiv in New South Shetland. — Snow' of a reddish 
tint was Ibund in this region, as in the Arctic countries describ- 
ed by Captain Ross. It appears to owe its colour to some 
cryptogamic vegetable, probably of the same general nature as 
that described by Brown and Bauer, in their account of the roil 
snow of the Arctic HigMands. 

^5. Tritoma media. — I#heg leave to state to you, that I got 
a plant of the Tritoma media in Uie month of October 1818. I 
did not receive any information respecting its habits, or the manner 
of treating it; nor did I happen to jxissess any botanical work which 
noticed it. I therefore took what I considered at least a safe method. 

I kept it in a pot in ray house during the winter very dry, and 
in the following May I planted it out in a border with a south 
exposure. It made little growth till August, when it began to 
leaf^xoAy. About the beginnihg of October, it put out two la- 
teral shoots from tlie ix^t, a few inches from the main plant. 
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In the middle of November, the lower Lem began to appear, 
and it continued to grow till the frost set in. I then put a single 
light frame over it, which I kept during the severe winter, with 
ixicasionally a mat cover. In March 1820 I removed the 
frame; ^nd as soon as the weather became good, the plant 
again began to grow, and, in the latter end of April, it was 
in full flower. I allowed the stem' to remain, in hoj>es that 
the seed might ripen, but it did not. In June several shoots 
came up from the running roots, and I found the principal one 
of the two shoots of last ^jear, which was strong, had become 
unhealthy. This I liftcc^ and found that the decay of the old 
stem Iiad infected it. The other of tlic two shoots was well r(K)t- 
€xl, but will not get strong enough to flower this season. I will 
be careful in future to remove any shoots that are near the stem 
as soon as the flower is over. — I hope you will obtain information 
enough to enable you to give flirections for the cultivation of this 
plant, which seems to be a vtd liable addition to our Jlorar — 
Letter from Mr W, Rutherford^ Jedburgh^ 'idih^ept. 1820. 
— In several gardens in the neighbourhood of Edinburgh, the 
Tritoma media (or Aletris sarmentosa) m now cultivated as a 
border flower. It is found to be perfectly hardy, not requiring 
any glass cover or other shelter during winter. Like many 
other natives of the. Cape of Good Hope, it flowers here very 
late in the autumn, or towards our midwinter. It generally hap- 
pens, indeed, that some flowers appear in ^November, and some 
in February ; frequently, however, the later flowers receive a 
che<4t from severe frosts, and are not unfolded till April or 
May. The principal thing to be attended to in the cultivation 
of the plant, is the removing of superfluous shoots from ^he 
root, and allowing^ only two or thcee of the strongest to re- 
main. Treated in this way, the plant never fails to shew its 
flowers. It should also be transplanted every third or fourth 
year ; and if old hot-bed manure be placed pretty deep below 
the roots, and the roots themselves be surrounded by fresh light 
loam, the strength of the flowers and brilliancy of colour will be 
greatly promoted. 


IV. GENERAL SCIENCE. 

26- Methods <f Kindling Fire on the Sandwich Islands.— 
ife aie various methods of producing fire. In the Caroline 
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Islands, a piece of wwd being held fast on the ground, ano- 
ther short piece, about a foot and a half long, of the thickness 
of a thumb, even, as if turned, and with the end bluntly 
rounded off, is held perpendicularly over it, and put in motion 
between the palm of the hand, like the mill used for making 
chocolate. The motion is at first slow, but is accumulated, and 
the pressure increased, when the dust produced by the friction 
collects round tlie bores, and begins to be ignited. This dust 
is the tinder which takes fire. The women of Eap are said to 
be itnconimonly clever at this process. In Radack and the 
Sandwich Islands, they l^old on the^under piece of wood ano- 
ther piece a span long, with a blunt point, at an angle of about 
thirty degrees, the point of the ‘angle being turned from the 
person employed. They hold the piece of* wood with both 
hands, the thumbs below", the fingers above, so that it may 
press firmly and equally, and thus move it backwards and for- 
wards in a straight lino, about two or three inches long. 
When the dust that collects in the groove, produced by the 
point of the stick, begins to be heated, the pressure and th# 
rapidity of the motion are increased. It is to be obsc^*ved, 
that in both methods two pieces of the same kind of wood are 
used ; for which purpose, some of equally fine grains, not too 
hard, and not too soft, are the best. Both methods require 
practice, dexterity, and patience. The process of the Aleu- 
tians, is the first of^ these methods, improved by mechanism. 
They manage the upright stick in the same manner as the 
gimlet or borer, which they employ in their work. They hold 
and draw the string, which is twice wDund round it, with 
both hands, the uppe/ end turning in a piece of wood, which 
they hofd with the'u* mcAith. In this way, I have seen a 
piece of fir turned on another piece of fir, produce fire in a 
few seconds ; whereas, in general, a much longer time is re- 
quired. The Aleutians also make fire by taking two stones, 
with sulphur rubbed on them, which they strike together over 
dry moss:;- strewed with sulphur. — Kotzebue’s Voyage^ vol, iii. 
p. 259. 

27. Earthquake at Inverary . — An earthquake was distinctly 
felt at Inverary on the morning of the 22d October. Several^ 
•persons in the town felt the shock, and others heard a sound 
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like that of several carriages in motion. ^ About thirteen miles 
farther down Lochfine, some of the peasantry were much alarm- 
ed at seeing their furniture violently shaken. The day was 
rainy and lowering ; and about four o’clock there was a loud and 
continued peal of diunder, with some vivid flashes of lightning. 

38. Method of iliummating the Dials of' Public Clocks with 
(S<x#^_lVIessrs John and Robert Hart of Glasgow, who have 
been long known to the public for their scientific acquirements, 
as well as their practical ingenuity, have erected a very inge- 
nious apparaltis for illuminating with gas the dials the ’^ron 
Church and Post-office steeple in Glasgow. “ The apparatus 
consists of a No. 1. Argand burner, placed a few feet out from 
the top of the dial, , and enclosed in a nearly hemis])herical lan- 
tern, the front of which is glazed, — the back forms a parabolic 
reflector, — tlie dial receives not only the direct, but a conical 
stream of reflected rays, and is thus so brilliantly illuminated, 
that the hours and liands can be seen with nearly the same dis- 
tinctness at a distance as through the day. To mask the obtuse 
appearance of the lantern, its back has been made to assume the 
form of a spread eagle, above wliich is placed the city arms, the 
whole handsomely executed and gilt. The gas-pipe and lan- 
tern move on an air-tight joint, so that the lantern may be brought 
close to the steeple for cleaning when necessary. The gas is 
first ignited by means of a train or flash-pipe, so perforated, 
that when the gas issuing from the holes atrthe one end is liglit- 
ed, the holes along the pi[)e liecoinc so, and thus the gas inside 
the lantern is kindled us if by a train of dry gunpowder: in this 
way tile light might be first communicated either from the street 
or from the steeple. The effect of the lighted dial ig at once 
cheerful, pleasant and useful. By*a sinqile contrivance, the 
clock disengages a small detent, something similar to the larum 
in wooden clocks. This shuts the gas cock, and instantly ex- 
tihgiiislies the llgiit.” We should, wish to see this apparatus 
erected in our own city, and we Jiave no doubt tliat the Gas- 
Uj^t Company will imitate their friends in Glasgow, by sup- 
^^ing gratis the gas which may be necessary for this purpose. 

39^ 'Lithographic Paper, — M. Senefelder, the celebrated pro- 
moter of the lithographic art, has lately invented a kind of paper 
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Ot cal'd, as a substitute! for the magnesian limestone usually em- 
ployed. This card is covered on one or both faces with an ar- 
gillo-calcareous mixture, which has the property of receiving the 
ink or the crayon in the same way that the stone does, and of 
undergoing the ordinary preparation, and furnishing impressions 
as neat and j^rfect as those obtained from designs traced on 
stone. Count Lasteyrie has examined and used this paper, and 
given a favourable report upon it. 

30. Manufacture of Glass. — M. Wcstnimb is said to have 
found, that the salts of potash and s*da, deprived of their water 
of crystallisation, answer as well as thc»pure alkali for the manu- 
facture of glass. In order to make an excellent glass, 24 parts 
of sulphate of sod., are thoroughly dried, and mixed with 8 
parts of powdered charcoal, and IG of good white sand. The 
mixture must be calcined in the drying oven, until the sulphate 
is dissi])atcd, and is then put into the pots lor fusion . — Annalcs 
Gen. de Phi/s. de Bnixdks^ May 1820. 

31. DarTc-hrown Streak on the Sea occasioned hy Crahs.-^^ 
On the 6th December 1815, Captain Kotzebue observed on the 
the surface of the sea, near the Island of St Catharine, a ser- 
pentine streak, about* two fathoms broad, of a dark brown co- 
lour, which extended as far as the eye could reach. Upon exa- 
mining It, it was found to be occasioned by an innumerable 
quantity of small crabs, and the seeds of^ a maiinc plant,— Kot- 
zebue’s Voyage (f Dfkcovcry^ vol. i. p. 113. 

32. Height (f the Mountains in Owhyee and Mowce . — The 

gigantic height of the mountains of these islands has made them 
the admiration of navigators. Captain Kotzebue found their 
height to be as follows : • 

Toiscs. 


Island of Owhycc. — Merino Hoa, - - 2482.4* 

Merino Kaah, - - 2180.1 

Merino Wororai, - • 1687.1 

Island of Mo wee.— Highest Peak, - - 1669.1 


Kotzebue’s Voyage of Discovery, vol. i. p. 318. 

33. Instinct of the Hcmey^Eater Captain Kotzebue 

mentions the following circumstance respecting these birds. “ The 
Hottentots, who have a very quick sight, try to observe a bee 
• VOL. VI. NO. 11. JANUARY 1822. 
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%ing home with its honey, and pursue 'A ; but they often would 
not succeed following the bee, were they not assisted by the 
honey-eater birds, which perceive the intention of the men. The 
bird now pursues the bee, and gives the Hottentots, who pur- 
sue both, a signal by a whistle where the honeycomb is ; and 
when they have taken out the honey, they throw some to the 
bird, as a reward for his service.— Kotzebue’s Voyage qf Dis^ 
coveryy vol. ii. p. 282. 

34. Stririg Alphabet for the Use of the Blind. — The string 
alphabet is formed by so Igiitting a cord, a ribbon, or the like, 
that the protuberances ni|ide ii^Ton it may be qualified by their 
shape, size, and situation, for signifying the elements of lan- 
guage. The letters of tliis afphabet are distributed into seven 
classes, which are distinguished by <;ertain knots or other marks ; 
each class comprehends four letters, except the last, which com- 
prehends but two. The first, or A class, is distinguished by a 
large round knot ; the second, or E class, by a knot projecting 
from the line ; the third, or I class, by the scries of links, vul- 
garly called the drummer’s plait ; the fourth, or M class, by a 
simple noose ; the fifth, or Q class, by a noose with a line drawn 
through it ; the sixth, or U class, by a noose with a net-knot 
cast on it ; and the seventh, or Y class, by a twisted noose. The 
first letter of each class is denoted by the simple characteristic of 
its respective class ; the second hy the chju*acteristi(*,:ind a common 
knot close to it ; the third, by the characteristic and a common 
knot half an inch^from it; and the Iburth, by the characteristic 
and a common knot an incli from it. Thus A is simply a large 
round knot ; 13 is a large round knot, witli a common knot 
close to it ; C is a large round knot, ^ith a common knot Jialf 
an inch from it ; and D is a largot round knot, with a common 
knot an inch from it, and so on. — The alphabet above described, 
is found by experience to answer completely the purpose for 
which it was invented. The inventors, Robert Milne and Diu 
vid Macbeatli, who are both blind, being in the habit of corre- 
sponding by its means, not only with each other, but with seve- 
ral individuals whom they have taught its use. It must readily 
occur to every one, that the employment of an alphabet com- 
posed in the manner which has been explained, will ever be ne- 
cessarily tedious ; but it should be borne in mind, that there i$ 
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t)0 supposable system W tangible figures significant of thought, 
that is not more or less liable to the same objection. The in- 
ventors are aware, that among the different methods by M^hich 
people at a distance might be enabled to hold mutual intercourse 
through the medium of a language addressed to the touch, there 
are some that would doubtless be more expeditious than theirs ; 
but they flatter themselves, that when all the advantages and 
disadvantages of each particular method are duly considered, 
the plan whicli they have been led to adopt will appear, upon 
the whole, decidedly the best. Theg^e can scarcely be any sys- 
tem of tangible signs, which it woul^ be less difficult either to 
learn or to remember ; since a person of ordinary intellect may 
easily acquire a thorough knowledge of the string-alphabet in an 
hour, and retain it for ever. Yet the inventors can assure their i*ea- 
ders, that it is impossible for Ihejien or the press to convey ideas 
with greater precision. Besides the highly important properties of 
>simpli city and accuracy which their scheme unites, and in whleh 
it has not been surpassed, it possesses various minor, nor yet in- 
considerable, advantages, in which, it is presumed, it cannqf Ixj 
equalled by any thing of its kind. For example, its tactile re- 
presentations of articulate sounds are easily portable, — the ma- 
terials of wliich they arc constructed may always be procured 
at a trifling exjience,— and the apparatus necessary for their 
construction is extremely simple. In adtlition to the letters of 
the alphabet, there have been contrived arithmetical figures, 
which, it is hoped, will be of great utility, as jhc remembrance 
of numbers is often found peculiarly difficult. Palpable com- 
mas, semicolons, &c. have likewise been provided to be used, 
when judged requisite. *The inventors have only to add, that, 
sensible of the happy results«of the invention to themselves, and 
commiserating the fate of their felloAv-prisoners of darkness, 
they most earnestly recommend to all entrusted w ith the educa- 
tion of persons deprived of sight, carefully to instruct them in 
the principles of orthography, as the blind being in general un- 
able to spell, is the chief obstacle to tlieir deriving from the new 
mode of signifying thought, the much wanted benefit which it 
is designed to extend to their melancholy circumstances. — Such 
as are desirous of further information respecting the String Al- 
phabet, &c. may obtain it by apj:)lying to David Macbcatli, 
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Blind Asylum, Nicolson Street, or to Robert Milne, musio 
teacher. No. 28. Broughton Street, Edinburgh ♦. 

35. Luminosity tlie Sea , — *1 am very glad to see that my 
views on the luminosity of the sea accord strikingly with those 
of Dr MacCullocli, agreeably to his paper inserted in Mr 
Brandc'^s Quarterly Journal of Science and the Arts, No. 22., 
for July last. Pages 250, 253, 255, and 256, particularly cor- 
roborate my remarks ; and it may be proper to remark, that my 
paper on the Luminosity of the Sea,’’ published in the third 
volume of the Transactions of the Wernerian Society, was tran^ 
initted and read before dVat Society in 1819. — J. Muiliiay. 


Art. XXXIV . — List of Patents granted in Scotland since 1^^ 
September 1821. 

18. TTo William Aldersey of Homerton, in the parish of 
Hackney, county of Middlesex, gentleman, for “ An Improve- 
ment in Steam-Engines and other Machinery, where the Crank 
is used.” Sealed at Edinburgh the 19th September 1821. 

19. To David Gordon of the city of Edinburgh, in the 
county of Edinburgh, at present residing in the burgli of Stran- 
raer, Esq. for ‘‘ certain Improvements in the Construction of 
Harness for Animals of Draught and Burden.” Sealed at Edin.^ 
burgh tlic 19th November 1821. 

20. To Geori^e Vaughan, late of Sheffield, in the county 
of York, gentleman, now of Chesterfield, in the county of Derby, 
for liis Invention of a Blowing M^hine, on a new construc- 
tion, for the fusing and heating of metals, smelting of ores, and 
supplying blast for various other *purpose5.” Sealed at Edin- 
burgh the 17th November 1821. 

21. To Charles Phillips of Albemarle Street, Piccadilly, 
county of Middlesex, Commander in the 'Navy, for certain 
Improvements in the Apparatus for propelling Vessels, and an 
Improvement in the Construction of Vessels so propelled.” Seal- 
ed at Edinburgh the 17th November 1821. 

• The above notice, Avhich is the composition of the inventors themselves, has 
been printed without any alteration. 


P Neill, Printer. 
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Aet. l.^^History of the Invention qf Pendulum Clocks by 
Christian Huygens By J. H. Van Swinben, Council*^ 
lor of State, Professor of PhBosophy at Amsterdam, kc. 

The measure of time is of the greatest importance to civil 
society, and in many departments of science. An accurate one, 
capable of measuring its minutest parts, is essentially neoeiB^ury 
for astronomy. Accordingly, difierent contrivances for tbia 
purpose have been of old devised i such as the clepsydrte of the 
ancients,— «to which were substituted the motion of sand,— and 
afterwards clocks, furnished with wheels, and moved by a weight 
or spring. The latter were materially improved by the intro* 
duction of a baianeCy which regulated to a certain degree the 
motion of the wheels. Still the irregularities t<j which even the 
best of them Were subject, were so great, that the most famoui 
astronomers, such as Tycho Brah^ and Hevelius, though they 
glared no trouble or exjlbncc in their construcUon, were com- 

* ‘ — *' — — ^ — • 

* The following Is a somewhat abridged translation of a |iaper read before tbe 
First Class of the Dutch Institute, and inserted in the Third Volume of their Me* 
moirs. Its chief value for the history of Science, consists in the number of hither* 
to unpublished documents which the author has collected from the noanuscript 
papers relating to Huygens in the possession of the University of Leyden, of whlck 
large extracts ore appended to the memoir. These are not attempted to be given 
here, Imt may be consulted by every one, being for the most part written in the 
original French and Latin languages. They Ore referred to m the translation by tbef 
words MSS. Short extracts of them have, however, been occasionally addiHf 

in the notes, or incorporated with the toxt-*-TRAiisi., 
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pdlcxl to acknowledge t|i&t no dependent e could be placed upon 
them. 

The use which might be derived from the oseillations of a vU 
brating body, first became apparent to astronomers, from the 
time that G^ileo made known his theory of pendulums, 
by his letters, and SyMtema Cosmicum^ published in Italian in 
163S, but more especially by his Dialogi de Motu^ which ap** 
peared in 1639. They applied this doctrine to measure the 
time which elapsed Ijetwcen two observations, by means of a 
ball, suspended to a wire or metallic rod, which oscillated by its 
own gravity when impelled ; and we are truly astonished at the 
degree of accuracy of wliich this method became susceptible, in 
the hands of diligent observers. It was, however, subject to 
two serious inconveniences. The principal one was the neces- 
rity of assistants to count the number of oscillations of the pen- 
dulum, relieving each other at intervals, as the length of the 
observation, which sometimes lasted for twenty-four hours, re- 
quired. This made some of them intent on the possibility of 
adapting to the pendulum something whicli might of itself in- 
dicate how many oscillations had taken place during the inter- 
val of observations, llevelius affirms having succeeded in such 
a contrivance, {Machina Coslc&tiSy i. p. 364.) ; and Wallis, in a 
letter to Huygens, {Leyden MSS ), says tnat somebody had 
added a wheel to his pendulum, which served the same purpose. 
Another defect consisted in these pendulums always returning 
to rc'st, after describing arcs whicli became continually shorter 
and shorter, so^ that after a certain pericxl they required being 
put in motion again. Pendulums, then, in this state, could not 
be termed accurate measnrers of time In ordtar to answer this 

end, some additional contrivance was requisite, which should, 
by its action, restore to the pendulum the loss of velocity suffer- 
ed at each vibration, and thus render its motion perpetual, whilst 
itself should in its turn be kept to a regular rate, hy bring 
obliged to fallow the isochronous beats of the pendulum, aikl 
capable of showing off with accuracy, not only the smtdl- 
portions of time, but in like manner those longer periods 
which arise from the accumulation of them. 

This required a genius of a particular cast It appeared in 
the person of our countryman Chuistiak HuvoE2ri> « man of 
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jBpxe talents, who, when yet very young, was already ranked 
' aijismg the first mat hm atUaa n sof his age, and is siili considered 
a$ one of the greaitcst that ever lived, and who, from his earliest 
showed a turn for mechanics, which, united to his theo- 
rodc^ knowledge, peculiarly fitted him for the accomplishment of 
i£fficult task. It was at the latter end of the year 1656, tliat 
Huygens first hit upon the idea of furnishing clockwork with 
a pendulum, and substituting the latter for the balancfs then in 
use. He immediately set about making one of this construc- 
tion, and had many more made under 4ii5 direction in 1657, for 
which he obtained, on the 16th of Jun^ an exclusive privilege 
from the Statcs-Gcneral. In 1658, he published a Latin de- 
scription of his clocks, consisting of a few pages in quarto, un- 
der the title of Horologium^ dc'dicatcd to tlic States of Holland. 
He also made known liis invention to many of his frieiKls, as 
appears from their numerous answers {Leyden MSS ), and lie 
made an unsuccessful attempt to jirocure a similar patent in 
France. Scarcely had he constructed a few on this piincipJe, 
till they were every where brought into use : the baloiK'cs # 
many clocks, whetlici' driven by a weight or a spring, were taken 
out, and pendulums substituted in tlicir place ; so that even be- 
fore the above-mentioned Latin publication appeared, clocks 
were seen, having pendulums of twelve or twenty feet long, with 
weights upwards of thirty pounds affixed to them *, of whidi 
those of the church at ^ die village of Scheveningen, near tlie 
Hague, and at Utrecht, may be reckoned among»thc first. His 
description of them was sent to bis correspondents among the 
learned, and by them diffused in every foreign country, and 
spread with amazing rapdity. The proofs of this assertion are 
most evident, from the numerous congratulatory epistles ad- 
dressed to him on the occasion, from people of all ranks and 
countries, accompanied with frequent requests of sending speci- 
m&m of his newly invented clock, as constructed under his own 

o2 

• fforotogium^ p. 1. & 9.— The works of Huygens were first collected by 
* s^Gravesande, under the title of IJuygemt Opaa vana, 1724, in quarto, with n;n 
account of bis life prefixed ; to which were added the same, Optra RtMfom ut 
Posihima^ in 1726. 
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superintendence, {Leyden MSS.) * ; and astronomers from then^ 
liegaii to relinquish their former balance apparatus, which was 
soon entirely supersetled by tlie pendulum clock. 

Notwithstanding the mijjortant discovery thus made, it was 
to \)e expected, at a time when the application of mathema- 
lical theories to mechanics was far from being generally im- 
derstood, that the principle ctf the new contrivance, namely, 
the reciprocal action of the wheels and pendulum on each other, 
(the latter regulating the former, whilst it is prevented by them 
from returning to rest,) would not be immediately and fully 
comprehended by all, but give rise to several objections. We 
must therefore enter into a more particular detail of the uses 
and construction of the balances, for wliich the pendulum came 
to be substituted, in order to show how greatly the old principle 
fell short of the new, in answ^ering the end of a proper regula- 
tor of the work, confining our attention to that part of clock- 
work to which the invention more immediately belonged, and 
which is called the Kscapevient, 

The old works, Uien, may in this respect be reduced to two 
classes. In the first, Fig. 3. Plate VII. the balance TT was 
supported on a perpendicular arbor ]\IN, the pallets M and N 
of which acted on the teeth of an upright crown or balance- 
wheel LL. When Huygens substituted the pendulum, lie only 
at first altered tliis arrangement, in so far that he fixed on the 
perpendicular arbor MN, Fig. 1. a pijiion, or smaller wheel O, 
which not hfl^ving a revolving but swinging motion, as well as 
the ai-bor itself, engaged by its leaves the teeth of a larger wheel 
p, supported on the horizontal part of the bent wire TQR, 
which transmitted the reciprocal actions of the pendulum and 
clockwork. By this contrivance, and because the diameter of 
ll'ic wheel P was double or treble of that of the pinion O, Huy- 
gens judged that small vibrations of the pendulum would keep 
the clock going, and that small irregularities in its motion could 
not disturb the uniform rate or isochronism of the work*f-, — an ex- 


* Among these are letters of Mylon and Bouillan, distinguished mathemati< 
clans at Paris, Wallis, jacquee, Gregorius a Sancto Vincentio, Kinncr of Vienna, 
Slusius, and Pa^vcal, 

-f- Horohpii'my p. 12.— Fig. 1. is taken from the diagram afCmed to the Horo- 
logmn ; only tbo&e piirts arc omitted which do not immctliateJy concern the^^scape- 
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planation with which Wallis, who had at first entertained a doubt 
on this head, expresses himself perfectly satisfied. {Leyden MSS), 
The second class of clockworks, Fig. 4. had the axis to which 
the pallets were affixed in a horizontal situation, whilst the ba- 
lance TT moved in a vertical plane. In subsequently adopting 
this arrangement Fig. 2., it seems that the vibrations of the pen- 
dulum now directly receiving the impulse of the pallets, )>ccame 
too large, and that it was in order to obviate this defect that 
Huygens suspended the pendulum from a thread between two 
curved brass-plates, which, by aiTestitig it at a certain point of 
its course, prevented its going too far oft cither side. This de- 
parture from the original construction was not then published 
by Huygens ; bu* it must have occurred to him very soon after 
the publication of the first, whether with a view of adapting the 
new piineiple more easily to the then existing balance-works, or as 
a farther improvement of his (his activity and endeavours 
afteT perfection knowing no bounds, nH actum reputam si quid 
supercsset agendum ); for, in a letter of M. My Ion, dated Paris, 
31st January 1659, -bis gentleman speaks of clocks, in whlih 
the axis lies horizontal, which, not having the pinion and wheel 
O, P, Fig. 1, are freed from certain inconveniences, but arc 
liable to another, which,’’ he says, “ namely the inequality of 
the lengths of the vibrations, and consequently of the time, you 
have endeavoured to correct, by the addition of those two small 
pieces.” {Leyden MSS.) And Huygens himself, in a letter to 
Van Schooten, Professor at Leyden, of the Gth idecember 1659, 
says: ‘‘ You know, I tliink, that I employed in my clockworks 
two curved plates, between which the pendulum moved ; and 
that this was done, in order that the vibrations might all lie 
made in equal limes, as otherwise they would not be isochro- 
nous.” After he had used them for this purpose, he discovered. 


menu The improved arrangement represented in Fig. 2. is taken from his work 
on the Theory of Pendulumt:, entitled Horologium OnoiUatorium^ which Huygens on- 
ly published in 1G73, though, (as will appear in the text), it had ocenned to Inm at 
a much earlier jieriod, and wa‘i actually adopted soon after the discovery of the first. 
It must be observed, however, that the plates or cheeks, beiwecn w hich the pen- 
dulum is suspended, were not at of the cycloidal shape, which he afterwards 
adopted and explained in thi.s latter work, but uerc intended for a diflerent use, 
which is explained in the sequel. 
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that, in order completely to answer their end, they must he bent 
into cycloidal ardfe, a discovery wJiich he communicates in the 
same letter : Quod igitur nunqiiam me inventurum speraveram, 
nunc denique reperi : vcrani niinirum ligurani cur\'arnm, qua? 
ut oscillationes onincs accuratisrime exa?que)itur. Earn 

roi^ane ge<ytnct?’ica deterrainavi milii quidem omnium fc- 

Ueis^ma (inventio) videtur in quas un({uam incidciim.” 
de 7 i MSS). 

The decided advantages of die pendulum over the old ba- 
lances to regulate the rate cfcloc'lcs. m ere not how ever immediauly 
perceived by all. In the ilrst place, it wn-. diought by t hat as 

clocks fm*nishcd with balances moved la.^ter. aet'ordingas iieavlrr 
weights impelled the wlieels, tlte j-anie iniglu lie tlie ca^e with 
pendulum-chxiks. In the next plae<\ bfd:iiK’e-ei(Kks Mood still 
on being wound up, whereas Iluviu us, by las i.iOvk' i>f‘ •'Ospend- 
ing the weights, made his move on during iln.'. opeiaiuni. Ju 
the third place, the reciprocal of* the pallet.^ and crown, 

wheel ap[)car not to have been ilu^roughly utidtT.-'iood i)y 
They imagined, that the irivgiilariiJLs in the motion of the 
wdieels might pcdiajss in thi^ triannm* conamnuea;*.? t ht'^u^t.■lA 
to the [lend 111 um, instead ol litang o\( i ruled aaul prevemui by 
it*. Lastly, die inequalities in tl’*' leugth'.of l!u' sibr;uioii.> 
would alter die iscHlnoriisin. an (‘bjection \sbieh Huygens vas 
himself the first to make; iaii he '^hows ai ihe sauu' tam* duit 
liis manner of connecting tlu* IH nilulutin with tii-' work, made 
these small anoirudicb imperceptih it. ( Z/o/vVogv/o/o jv 1^1) 

The attention of astioiionier^ about i.his tiiue was gene ndl> 
dircetcHl towards findjnfr staue merino of remivTum- ohn-ks more 

It , ' . 

regular. Hevelius, who hafl already, it Mvnis, tlevised '^ 1 onu 
method by which die pcnduluui itself miglit indicate the num- 
ber of oscillations it had gone througli during a eiTtain time, 

• Almndant proofr. of thi ^occunn tbu K tlcr'^of hr.. ciar4.?ipon<l('nu.T(,/,t^rfeft MSS). 
The objection IS fttated in the moM foTciti'e luanmr ]') Jacipict, ui a letter from 
nt werp, n>58 ; Unu.s' niitu sciujiuUis inbirrit, j>cn(lulimi tuuin mui tam suo, 
<j[aain autninali motu, rierj. Cum cnim pondulinn hlierunt neque vilirutionum ar- 
cus fioitiatur aequalew, ncque motuiii per sc continuct, utrumquc autein tui luito 
inati bcne/icio consequatur, manifestum videtor illud agitari jiotius atitcxmati motu 
ajrtificiali qitam natuxali ftuu.— Manet duhiuni umion plus maiqualitaii# dc ma- 
china in inutuiri penduli, qumn a:qualituiifi ca niutu itcnduh in machiua diirivc 
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appears likewise to liavc l>cen intent on the means of rendering 
its motion perjictual, and even to have endeavoured to connect 
it with his clocks; Rut,’" he adds, whilst working at them, 
and before they wert: completely finished, it happened that Huy- 
gens liad in 1(557 invented similar clocks, and published a de.. 
scription of them in 1 G58,'” {Machina Ccelesiisy p. 366.) In a 
manuscript paper in lluygensV own hand, containing short re- 
marks on his princijial discovciies, under the title of Aneedota^ 
(lA jdt n MSS.), he only ?ays of‘ llevcIiuR, that he had made 
attempts for iiimieif Hevchus sib* occoepit/’ Hook appears 
likewise to luive foond a means of ^rendering the motion ol 
pendumms pcrp(‘Hial, l)ut it was no ajiplication of them to re- 
gulaie clot ks. Works in fol. ]). 4.) Many, in short, 

sought aft{‘r souieilnng, — Huygens aiono hit upon the true prin- 
tijiUy He was far from ch iivine'- liowever, that the l(x>se or dc- 
raclied p(a>dahnn^ bi(>u<j/u nr. us( u>r astronomical purpiscs 
h\ Gti]def>, had -ugge-.u. .i io him ihe use* ' liich might be made 
<»rdK‘ni to regulate clock,", (llofoioglnm^ p. 1.); nor did he con- 
u'Jii th u the common Lmlance-c kicks prevalent at that timc^iiad 
funnshed the ground of the esca]Knneul, and that he only alter- 
■d tlieirt »o far S" was noccssarv u» adapt them to the action of 
ilic TU*w regulaluig jinnciple. {I hid, p. 7.) 

The dc.->cviption given bv tlu^ geus af his clocks, as likewise 
the clficK" coustrueU'd i>’ him, under his inspection, soon 
taught clockmak<.r" h^nx' nnd tisewhere to substitute the ]x?ndu- 
luiu h>r tlie balance in existing works. Majiy, however, did 
noi suectx'ti so eaMi v ^ ; and ail hough Wallis wrote Huygens, 
{Le/jdiin “MSS.) that, before receiving his description, he had 
seen in England a clock with a |>endulum, which w'as, liowevcr, 
known to he of lii.^ hivenliom and added, in a subsequent letter, 
that several English watchmaker.^ imitated them each in his way, 
iVoni which it would appear, that, very stxjn after tlie invention, 

• The numenms Icue^s c^f M. Petit, I ntondant des Fortifications ct Ingenieur 
du Roi, to M. Huygens, fonn ao amusing part of the collection in the Leyden MSS. 
He could not for a long time .succeed in fitting up a clock in his possession, so as 
to make it go ; and though he wrote letter aftei letter for adnee, and added weight 
after weight to move the W'hecls. hi.s difficulties seemed rather to increase ; and he 
was for several years tlie nia.5L troublesome corrcs[ion(leni ci liuygens, whom ht 
professed to adniirc very Jiuich.— -A'ofc nf' the Tiuruilato^. 
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penduJum-clocks were constructed in England ; stiii the num- 
'ber of them must have been small : for Derhain, an English- 
man, who published a work on watchmaking in 1700, says, 
that after Huygens had invented jxmdulum-clocks, and made 
many of them, a Dutch watchmaker of the name of Fromcntil 
came over from Holland about the year 166£, and constructed 
the first ever seen in England. He adds, that there was still one 
extant in Gresham College, which Bishop Seih of Salisbury 
had made a present of to the London Society. This, however, 
I am disposed to think relates only to pendulums with cycloidal 
cheeks. Huygens himsblf mentions, in a journal of his voyage 
to England in 1661, that Mr Goddart had, on the Cth of April 
of that year, at a meeting of the Society at Gresham Ccjllege, 
shewn him in his apartments three fine ])endLiJum-clocks. 

'Some watchmakers in Holland, who, notwitlistanding the pri- 
vilege of the States granted to Huygens, imitated his pieces, con- 
cealed as much as possible the new device, and went even so far 
as entirely to dispute his claim to tlic disct)veiy'. He complains 
of this abuse in the dedication to the States of Holland, ] prefixed 
to the Horologium ; and was even compelled to prove his claims 
in a lawsuit, which he directed his workman Coster to institute 
;igainst a watchmaker at Rotterdam. 

This, which took place in Holland un<lcr HuygenVs eye, was 
much more to be expected in foreign jwts, and actually hap- 
pened at Rome, where the description published by Huygens 
had been sent at^thc end of 1658. jEgidius Gottignies, a pro- 
fessor at the latter place, wrote in August 1655) to Gregorius a 
Sancto Vincentio at Ghent : One of these days, a watchmaker 
to the Pope constructed a cl<x;k similar to that of wliicli Huy- 
gens sent you the description. He was Jiighly elated w^ith this 
new and admirable invention, which he said was Iiis own, and 
had asked all mathematicians to come and see it. Ail were 
loud in their praises. For as he had pnidcntly concealed the 
cliJef contrivance, so that the spectators saw nothing but the 
hands and pendulum, they w'erc astonished, and could not suffi- 
jciently testify their admiration of a thing of which they had 
heard nothing, and bestowed the greatest applause on the prc-. 
tended discoverer, when I, who had been admitted among 
|:hcm by Father Athanasius Kircher, suddenly checked the^ 
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plaudits, by inentionin^ the name of the author, and exposing 
the hidden artifice. Fatlier Kircher has asked me to instruct a 
vporkman how to make such a clock, which I undertook to do.*" 
{Leyden MSS.) 

But wc come to more serious attacks on the rights of Huy- 
gens to be considered tlie inventor of pendulum-clocks. These 
arose more especially in Italy, where the invention has been as- 
cribed to Galileus Galilei, and his son Vincenzio Galilei. As 
this claim has been asserted in several works, even of the pre- 
sent day, and with some appearanca of reason, it becomes ne- 
cessary to show, from original documdnts, how far Galileo and 
his son hod gone, and to examine the real truth of tlie above- 
mentioned assertions. This is the chief purpose of this paper ; 
and I flatter myself to be able to set the whole matter at rest 
for ever ; and, fai- from detracting any thing from the just 
claims of Galileo, to place these, on the contrary , in tlieir proper 
light, by pointing out, in a niuch clearer manner than has ever 
yet Ik^ii done, what Galileo actually accomplished. 

I shall first state tlie nature of the clwms set up against K^iy- 
gens, liefore entering upon a critical examination of them. 

They may be learned from the introduction to the Horolo^ 
^lum Oscillutorkntiy published in 1673, where, in a firm, though 
moderate manner, be asserts his right to the honour of the 
discovery, Nunc cum ha.'c omnibus nota sint, (namely, that 
he, Huygens, had fit^ up clocks with a pendulum as early as 
1657, and sent specimens of them, along with ^ printed descrij>- 
tion, every whci*e the following year,) facile apparet quid de 
illis existimandura sit qui septem post annis eandem a)nstruc- 
lioncm, quasi a se suisve amicis profectara libris suis vendita- 
runt.*” It was probably aftor reading these words, tliat Prince 
T^eopold do Medicis wrote in 1673, the letter quoted by Tira- 
Inischi, from tlie Lcttrc inedile iTUonuni ill-^ and addressed to 
Huygens : Per queUo cJie rigiuirde edV mvenzkme del pendde^ 

vxm asserzieme detiala da animo mxccriBmm^ costantemente Ic 
affirmo di credere monao da tin forte veroexmUc^ die d notisia di 
V, A TKm sia per aJeun tempo veimto il concetto^ die sovvenne 
ancora ol nostro Galileo di adattare il pendolo alT orioh ; pmche 
do pochfssirni noto^ et Tistesso Galileo non avea ridatto off* 
aijoo practico cosa vcrtina di pefetto^ a td conio^ come si vede 



5206 M. Van Swindcn on the Invcntiork qf'Pcfidtthim-Clocks 

iia quel poco die Ju mamipulato cd ahhozata did figimoh.^’' To 
whidi Huygens, according to the same writer, would have an- 
swered ; 77 Jhut Incn croire pourtant^ puisqi^un tel Prince 

Tassure, que Galileo ait eu auparavant moi cette pensec,^'" 
{Storm, della littcratura Italiana^ t. viii. p. 156.) Thi« letter 
of the Prince I have not found among the papers in my hands. 
The words above quoted from Huygens, relate to what Count 
Malvasia had published in his Ephcmeridcs^ printed in 166£ at 
Florence, that he possessed at his house a clock, the motion 
of which was regulated by a pendulum, acrordiHg’ to the man-^ 
ncr discervered at Florcjitc some pears bcfbi-cr' This (Uk's not 
prove that this clock existed before the publication of Huygens's 
description, but merely that IMalvasia considereil die application 
of pendulums to clocks as an invention of tlic Florentines 
Nor docs he attribute it dirc'ctl}' to Galileo; but be certainly 
takes it away from Huygens. That the Florentines claimed 
the discovery, was not new to the latter, since, already two years 
Ixiforc, he had rec*eivcd from Home a letter, (data! March 1660,) 
in >vhich the ivritcr informs him, that he had heard at Florence 
that pendulum-clocks liad been invcntctl there for sojiie time, and 
that somebody had even sketched out to liirii in a rough inannei 
what Galileo had attempted to make on that principle. Nor 
w^as he ignorant of what Prince Le<i]X)ld de Mcdicis wr{)te in 
April 1659, to Bouillan at Paris, from whom he had ri^'clvetl 
a copy of the description of Huygens, namely, that the appli- 
c*aUoii of the |)ei?dulum to ckx:ks had l)een a subject attended to 
at Florence for three years, and that an artist had made a dock, 
which he (the Prince) hoped would succeed. (Consequently tliis 
work had not yet been jx^rfcctly finislicd. Extracts of that let- 
ter were sent to him by Bouillan, MSS.) and this lat- 
ter gentleman, upon receiving Huygens's answer, expresses him- 
self higfily satisfied with it, and sent his own words to the 
Prince, wrlio, in a subsequent letter, aexjuits Huygens entirely 
of the charge of having wilfully attribute<l to himself the dis- 
co^ry of Galileo, (76.). This defence of Huygens to Bouillan 
^^md throw much light on the subject ; unfortunately it lias 
Eot come down to us, and he himself sehlom kept minutes of Ins 
letlors ; but very rarely we find short remarks subjoined t>> letter ^ 
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wliicli he had received, and which probably contained an outline 
of the answers he had made to them. 

What follows relates no doubt to the statement found in the 
account of experiments made at Florence, under the title of 
Saggr di Naturali Experiensi^ which had appe^ired in 1667, 

Qui vero Galileo primas hie deferre conantur, si tentasse cum, 
non vero perfecisse inventum dicant, illius magis quom meac 
laudi detrahere videntur, qui|>pe qui rem eandem meliori quam 
illc cventu investigaverini. Cum autem vcl ab ipso Galileo, vel 
ab ipsius filio, quod nuper voluit fir quidam cruditus, ad exi- 
tum |X}]*<luctum fuisso contendunt, liRrologiumque cjusmtxli rc 
ipsa atlhibitum, nescio qiionuxlq cTeditum sibi iri sperent, cum 
vix vcrisiinilc bll adco utile inventum ignotum manerc potuisse 
annis totis octo (1649, — 1657,) doync a me in lucem ederotur."” 
{Ilorol. Oscillator.^ p. 32.) The Secretary of the Academy 
del Cimento, then Count Lorenzo Magalotti, bad said, p. 22. of 
Saggi*^ that tlic academicians {in order to measure the 
time accurately,) had thought proper to acid a pendulum to 
a clock, after the examph of wliat Galileo had found oirt ihc 
first ally and his son, Vincenzio Galileo, had put in practice 
as early as 1649**' The claims of Galilc'o to the invention co\ild 
not possibly be assertcal in stronger terms. A figure is added 
of the clock, as employed by the academicians of Florence, but 
this only showvs the external appearance of the instrument ; be- 
sides they do not tall us whether this agret s exactly witli the 
original, as constructed by Vincenzio Galilee, and pendulum- 
clocks existed already at the period oi* tliis publication in 
Italy, where the dcscyptkni by Hii\geus was likewise every 
where known. 

Tliis is not all. In 169D appeared a man, who roundly dc- 
tiied that Huygens ever made any discovery about clocks at all. 
Tliis was no other than Becker, well known for having origi- 
nally suggested tlio system which so long prevailed under the 
name of Stahl. In February of that year, he presenttxl to the 
Iloyal Society of l.ondon a treatise I)e Nova Temporis dime- 

• Tht» work, in folio, was traxislaicd into Laiin, vsnth notes, by Musschen- 
broiJ*<^nd published in 1731, under the title of Taitamhui Avadmicc 

4,1 CimentOy in quarto. 




208 M. Van Swinden m the Invention Pcndulun^Clocks 

iicndi rathne, ci aemraia horoLogtorum ratUme in which he 
thus expresses himself : M. Huygens of Zuilichem, a Hol- 
lander, claims the invention and practical application of pen- 
dulum-clocks, in his treatise dedicated to the States of Holland, 
from which he afterwards obtained an exclusive privilege, as 
likewise from tlie King of France (This is inaccurate ; the 
privilege was of the Stales-General, and granted the year before 
the publication ; nor did he obtain the privilege from the King 
of France, though he applied lor it). But Count Magalotti, 
Resident on the part of the^Grand Duke of Tuscany at the Im- 
perial Court, contradicts Efim, who told me in person the whole 
Wstory of that clock ; the same was told me three years ago 
in the same manner at Augsburg by Trcfler, watchmaker of 
the late Grand Duke-f, father of the present. Namely he 
relates having, by order of the Grand Duke, and in the &})irit 
(insthictu ) of his mathematician Galileo Galilei, made the first 
pendulum-clock ( Hordlog'ium Penduhm ) at Florence, of whicli 
a specimen was sent to Holland. The mathematician of tlie 
late Elector of Mentz, told me he had seen at Prague a jicndii- 
lum-clock, made by Justus Borgen, mathematician and watch- 
maker to the Emperor Rudolph II., of which the great mathema- 
tician, Tycho Brah<:^, had made use in nis astronomical ob8cr\’£u 
tions.” This statement of Becker has found its way into several 
works, and has been admitted, without farther inquiry, by some as 
containing facts uncontroverted by any species of evidence, except 
the known integrily of Huygens, by others as undoubted truth, 
and farther commented upon in an eulogy on Galileo, originally 
published at Milan, in an Italian Journal del afterwards 

in the third volume of Ehgi degll Uomini iUmtri (U Toecana^ 
printed at Lucca in 1772. The writJ^r of tliis last work, in mcn- 


* Keprinted in the Phyvica Suhterranetu The judgment of Flmnetead and 
Hook upon it was any thing but fhvoutabie* Sec Birch’s Hiat. af ikt Jtqyal Soc, 
iv. 17. Leibnitz drew a still worse picture of the man, Op. vi. 333. His language 
about Hudgens appears certainly not very creditable, after he had, in 1 660, on a 
visit to Holland, requested the honour of his acquaintance, to shew him a per. 
inohilej with some little flattery to a man, Qtiem in Meehanicis ob Ho* 


im a tc (Huygenio) inventum edebrari intellexit.'* (Leyden MSS.) 


+ Ferdinatid IL dead in 1670 ; he was brother of Leopold dc Medic^f, before 
mentioned. 
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tioiung that Galileo, ill his old age, had added a pendulum to 
clocks, after adding the words of Becker and those of Magalotti, 
in the Experiments of the Academy del CimentOy concludes thus ; 
“ Lastly, We possess the letters of Galileo to Beaugrand, with 
others of Rcaal and Hortensius, which, besides Viviani, prove, 
in an indubitable manner, that Galileo really made the applica- 
tion of the pendulum to clocks. It is Elia Deodati, who, in 
16S7, sent an account to the father of the celebrated Huygens, 
of the pendulum-clocks constructed by Galileo ; and Becker 
adds, tliat a motlel was likewise .ynt to Holland. All this is 
sufficient to refute Huygens, Musschtnbrbek, and many others, 
who %/ill not allow Italy the honour of these great discoveries 

It is impossi^ile to meet with *more unqualified charges, and 
if, after the lapse of centuries, nodiing should remain on the 
subject but Uie writings of Becker and of this eulogist, one 
would be compelled to refuse Huygens all share in tJie applica- 
tion of the pendulum, and perhaps to refer it to an earlier pe- 
riod than Galileo himself, — so difficult it is sometimes to ascer- 
tain the truth in the history of science. What, then, are ^ve to 
think of the opinions of older philosophers, as described by his- 
torians, panegyrists, and other wTiters, w^hen such uncertainty 
exists respecting a discovery a little more than one century and 
a half old ? 

To these Ixikl assertions I shall now oppose the evidence of 
JheiSy which I have ^arranged under the five following heads: 

In tlie Jirst place, By showing that the corresj)ondence of 
Galileo contains not a word of the pretendeS application of the 
pendulum to clocks. 

Secondly^ By disproving, what is hinted at, that Huygens 
learnt the application madU: by Galileo through the letters of his 
father, or by a model from Italy. 

Thirddy, By exhibiting, what lias never been done yet, the 
actual clock, as devised or made by Galilei and his son Vicen- 
zio, from papers hitherto unpublished, and shewing that Huy- 


• This work on Galileo has been literally ct)pied in the Geneva edition of the 
Efuyclap6die^ in quarto, by Pellet, and the octavo edition, under the word 
where it is attributed to Frisi. This jls false ; the JStogio de GalilcQ l)y Frisi, of 
wlu^S''TOoro hereafter, is a totally dldVrcnt work, and contains altogether dUferent 
from those here expressed. 
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gens ncitlier had nor could have the Irast knowledge of it. 
This, I believe, will show Galileo to have accomplished even 
something more than what his most zealous defenders have 
brought forward to this day. 

Fourthly^ By proving the narrative respecting Trefler in 
Becker’s work to lx? greatly exaggerated, and iliat the most 
probable circumstances in it must, from their very nature, have 
been unknown to Huygens. 

And, lastly y By explaining tlie origin of those pretended 
j[X?ndulum-cJocks employed,^ it is said, by Tycho Braht^ whose 
ileath liad taken place mc^fe than thirty years Ixfore any thing 
respecting Galileo’s attempts were made known. 

1. With regard to the letters of Galileo to Bcaijgrand, there 
is found but one in the quarto ediiion of liis works in Italian of 
1718, dated November 1(^3, in which, speaking ol' the longi- 
tude, he mentions the necessity of having accurate clocks, 
(giiisio orologWj) vdnih I construct willi so much facility, 
precision and simplicity, that they do not admit of an error of 
a single second, not only in an hour, but even in a day in a 
month.'” Whether there l)e others in the Lettrc ineditc crUominl 
illustriy by Fabroni, I have not been able to ascertain ; but 
they cannot jx)ssibly contain more information dian those wliicli 
wo are next to examine, and which were written professedly on 
the subject hinted at in the above letter to Bcaugrand. 

These are addressed to Keaal, fornurly Gtivernor of India, 
a man of great merit, knowk'dge, and autliority in Holland. 
Hortensius, Professor of Mathematics at Amsterdam, the cele- 
brated Grotius, and the Statcs-General, and relate all to the dis- 
covery which Galileo had made of the Safellites of Jupiter, their 
eclipses, and his method of finding the longitude by means of 
them. After having applied in vain for the support and coun- 
tenance of the Court of Sfxtin, lie resolved, in 16S5, to offer 
his discovery to the States-General of the United Provinces. 
This correspondence, which was carried on chiefly through the 
medium of Deodati, at Paris, and Grotius, is contained in his 
wc^||J^to which may be added the Epistola Gratii, In his 
communication of March 1636 to the States, he enuine- 
"iate5 the requisites for making a good observation at sea, artiipien- 
as one an excellent clock {esgnisUo orologio^) to count 
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Jiour, nit] I its smallest ^Uvisions, {minurie^y from noon^ or from 
the Sijttiiij^ of the suii. Of which he says, 1 possess ww?a- 
surcs of time (mesuratore del tempo) such, that if one constructs 
four or six similar instruments, one will find, as a proof of their 
accuracy, that the times which they measure and indicate (tempi 
da quelli mesurati t mosirati,) do not differ one second, not 
only in an hour, hut a day, a month ; so uniform arc these 
clocks (oruoli^) fully (pi/r troppo) astonishing to observers of 
celestial phenomena and motions ; the more because the con- 
struction of those instruments (instrumcnti) is very easy and 
simple, and little subject to those External hindrances wliich 
other instruments devised for the same purpose are liable to.'^ 
The word cyruoli (horologes,) which here occurs, must l»e pai*ti- 
cularly attendc»d to ; for though it suggests to us, and did even 
suggest at that time the idea of an instrument indicating the 
time by the regular motion of the hands, it appears from Ga- 
lileo's own descrijjtion them, in a subsequent letter, wTitten in 
June of the same year, that he meant stmiething quite different 
from it. After ('Xplaining the chief principles of this theory 
of the pendulum b'om his Dialog} dc MoiUj (which were tfien 
[)riiiting at Elzevir's,) he adds : “ From these true and well 
established j)rinciples, I derived the construction of my reckon* 
ers of time (iiuvieratore del tempd)^ and I use not a weight 
susjieiicled by a thread, but a peuduiutn i^pcndole) of some 
ponderous and more solid stuff, (de nuiicria solida c grave,) 
as brass or copjjer : I*make the pendulum iu the form of a sec- 
tor of twelve or fifteen degrees, its semidiaraetrt’ of two or three 
palms, (between sixteen and twenty-four inches,) the larger it 
is the more ea^y will it be to be employed (cmi mirior tedio sc 
gU potra assisU rc). I make this sector tliick in the semidia- 
metcr of the middle, and becoming tliirmer towards the edge, 
by which means I obtain a cutting side, which will enable it to 
overcome, as much as possible, the resistance of the air, whicli 
alone retards its motion. In the centre is a hole through which 
an iron axis passes, like that of a balance, with a sharp edge 
below, resting on two supports of Injll-melal.^’ It will be ne- 
cessary,*^ he fartlier adds, in order to continue its motion, that 
an assis^^At shall, from time to time, give it a pretty strong im- 
pul^^(u?i impulse gagliardo)y to restore the length ol its vibra* 
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lions/’ Blit as the same assistant has t^) count the number of 
oscillations which it peiforms, he pro}x>ses, as a tolerably easy 
mode of avoiding this troublesome labour, [un assai commodo 
prozxredimmtoy) that from die middle of the vilirating sector 
there should project a pin, which, when the pendulum swings 
to one side, should meet the upright part of a tooth belonging 
to a small crown-wheel, as light as jmper, (Jeggm'isstma qiiunto 
una carta^) and impel it round its axis, but on swinging back- 
wards, asc:cnd along the sloping side of the same tcxith, and 
leave the wheel unmoved^; so that one tooth might be impelled 
at each entire vibration, ^and the number of vibrations be shewn 
by the revolution of the wheel, which might likewise be con- 
nected with a larger wliecl by means of a pinion.” But,” he 
adds, ‘‘ it is unnecessary to explain all this to you, who possess 
choice and practised artists in the construction of clocks and 
other machines ; because those people, on learning the new 
principle, that a pendulum performs its oscillations in \'cry equal 
times, whether it describes larger or smaller arches, will be able 
to draw from it much more mhtUc const^quenccs tlian I can 
imagine.” From this it apj>ears doubtful, whether Galileo ever 
himself tried the contrivance of the pin and wheel, and did not 
rather throw it out as a hint for others to improve upon, than 
as the result of actual exjxfriencc. He then concludes in these 
remarkable words : In these very simjde pendulums, then, 

which ai*e subject to no alteration wiiatever, {altcraziom akunc^ 
is contained the method to prc.serve in an easy maimer a con- 
stant measure of time : and you vrill perceive their utility ami 
the advantages they possess in astronomical observations, wbidi 
do not require that the orimlo should '^always go, but where it 
is sufficient to know from the hour^ of noon, or of the setting of 
the sun, the smaller divisions of time, for an eclipse, conjunction, 
or other celestial phenomenon.” 

These extracts need no comment. They prove abundantly 
that the word (yrmlo^ though used long before that period, to 
express a clock moved by wheels and weights, w$s the name 
by Galileo to designate this loose pendulum, the inven- 
libn of which, as the measure of time, belongs undoubtedly to 
ifim. That it continued to be called by that name for s<^e years 
after, is manifest from a French work, printed at Paris in/if?P9> 
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l)t?arinpf the title di^s Quadrans" ou de THorologc Phy- 

inqtw UnhcrscL and whicJi treats of nothing but free or detached 
pendulums ; it is in fact an extract from the Theory of Galilcoi 
The States-General, on receiving the propositions of Galileo, 
appointed Commissioners to examine them, presented him with 
a golden chain, as a token of their regard, and promised greater 
rewards, if the invention should l>e found to succeed. The 
ncgociations, how'ever, wt're interrupted by the successive deaths 
of all the Commissioners, and tinally put a stojj to by his own 
death, which hapj>“ned in 1()4L • 

I coneludc, then, that those who appeal to llu^ correspondence 
of Galileo, have eitlior not examined the letters, or been decei- 
ved by the twofoM circumstance of his employing a pendulum, 
and (Jailing it bv the name of Omolo ; and that at least from 
1636 to 1639, Galileo had not yet cither accomplished or indi- 
cated the application of tlie pendulum to regulate the motion of 
clotjkwork, 

(To he concluded in next Nuvihcr, } 


A itT. II. — Observations on the Countries of Congo and Lo- 
angn^ as in 1790, By IVIr jMaxwell, Author of the I.ctters 
to Muxco Pakk, cce. (Concluded from Vol. VI. p. 62.) 

Caxoes.— At Cape Lopez and Jabon, the canoes arc 
formed out of single trees of rcd-wo(xl. They are flat-bottom- 
ed and wall-sided I have seen some of them seventy feet long, 
six broad, and four deejl, capable of bolding a considerable 
number of people. I am told^f one belonging to King Passe- 
all, at Cape Lopez, that holds two hundrt'd men, 

Housks, — The construction of these, though simple, is very 
ingenious. The body of the house consists of four {xarts, the 
ends and sides, each made separately of bulrush-stems. The 
bulrushes, which arc alxuit an inch in diameter, are first cut 
of the proper length, and laid parallel to one another upon the^' 
ground ; they arc then secured in this jiosition by transverse 
branches bamboo at the ends and in the middle, three 

T. NO, 12. AraiL 1822. ^ 
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each side, which are finnly bound togethei" by slips of the pal- 
metto leaf. In one end, a square opening is left for the door. 
The frame-work thlr^ completed, is fastened to four upright 
posts driven into the ground, and is then ready to receive the 
roof, which is made of bamboo or palm-leaves overlapping 
each other : it consists of two parts, attached to each other by 
a sort of hinge, for the purjiosc of l>eing folded together when 
the family removes. The best Ikjuscs seldom exceed twenty 
feet in length, and twelve in breadth ; the sides are about 
se^ cn feel liigh, and idtdgether it is so light, that six people 
can easily transp:»rt a house of an ordinary size ; and, being 
so small, each family is possessed of a number proportioned 
its wants. A buirusli palisadoe eigltt feet high, lx)und to- 
gether ill llic same manner as the sides of the houses, sur- 
rounds tlie whole. Within this inclosure, the goats, sheep, and 
hogs, kc. arc always kept during the night : the entrance is se- 
cured by a door of similar materials to the palisadoe. Simple 
as the inclosurc is, it would appear from the natives havitig no 
other, that it eomplctelv answers their purpose ; although from 
an adventure which befel Captain H. Norris of laverpool, in 
his factory at Whidali, (where all the trade is caiTied on in fac- 
tories,) wc may conclude, that the Congocse owe their nocturnal 
safety more to the wild l)ea.sts being well fed in the woods, tliaa 
to the bulrush screen^. 

In the kingdomsot' Whidah, Dahomy, and lleiiin, llie houses 
and family inc)l>suies are built of ( lav or iiuid, within which, 
die inliabitants, wdih their herds and li(K’k.s, are protected during 
the night. C aptain Norris being a\^akened one night by an 
unusual noise, i(K)ked out, and discoxertxl lliat it was caused 
by a large panther endeavouring to leaj) the outer wall, with 
a niilch-goat in its nioutli. The gout was brought from the 
ship to supply him with milk, and having heard it bleating, 
the panther had scaled the wall, and was now in the act of re- 
turning with his prey. Altliough tlie wall w'as Iburtecn feet 
0gh, the panther almost succeeded iu clearing it the three first 
attempts, getting his fore feet upon the copping each time^ but 
the weight of the goat always brought him down ; after this, 
every succeeding attempt falling shorter of the mark^S<^?jnight 
have abandoned his prey and regained his liberty, hiid not*teap- 
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lain Norris, hoping to *savc the goat, shot him. He was obliged, 
however, with the assistance of his black servant, who was 
tlie only other person at the time in the factory, to bury him in 
the yard before morning; for, if it had come to the King 
of Dahomy’s ears, his voyage would have been ruined, Whidah 
being a conquered province of Dahomy ; and the panther and 
the snake, the King^s fitishes. 

V iLLAGES. — No detached dwellings are to be seen liere as in 
Europt*. Mutual safety tibligo^ the inhabitants to live in villa- 
ges and towns. Eacli village is the j^roperty of sonic chief, W'ho 
exercises unaintrolli'd authority over all its members. These 
may be divided into two classes, the slaves and dependant rela-# 
lions of the Chief, Ixilh so entirely ilevotcd to his service, as 
almost to realise our idea of a clan. There are a few instances 
where rich traders have villages of their own, consisting of tw'o 
or throe lumdred families, but they are mucli cx})osed to the 
avarice ami cujncley of the Cliicfs, whose favour they are fre- 
quently obliged to purchase at a great price. 

These }X)Ssessions constitute the power and wealth of the 
(Chiefs, wlio can at anytime call out the niiile jiopulation to 
vimlicale their rights, real or imaginary. The .slaves, who com- 
[>risc a large* projKirtion of the population of this part of Africa, 
are employed in various ways, according to their ability and 
address. They live in great indolence, and arc rapidly increas- 
ing in iienibers,— ('qifully to the comfort and afUuenee of their 
masters; by whom, upon llie whole, they are ttcated with much 
hiinianitv. 


Chiefs. — Each Chief is regarded as the father of his own 
district, from whose judgment there lies no appeal, save only 
to Booiizic. Although liiey all acknowledge the King’s sov^e- 
rcignty ; ycl a fev/, combining their resourt'es, can at any time re- 
sist’his auihority. Imlecd, there is reason to think that they sel- 
dom or never act in concert, except when tlireatened by an enemy; 


and even then, their quota of men and period of service, are liable 
to various contingencies,— want of arms for instance, or scarcity 
of provisions ; either of which will render their assistance of no 


avail, o^rather, will make their presence a scourge. The only 
powp^ capable of controlling them is tl)c priesthood. ^ The 

^ pS • 
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Cliiefs, fis well as their dependants, arc remarkably fond of to- 
bacco, wliich, however, from the method of curing it, is very 
bad. European spirits are in great request among them,— even 
lioonzie himself is not exempt from their bewitching influence, 
—so, what can he say to his erring flock ? 

Mode of Travelling. — A Chief, when travelling, or on a 
visit of ceremony, affects a great deal of stale, and is accom- 
panied by a considerable number of followers. lie sits in a 
sort of Jiammock borne by four men, each of whom has a grass 
cLisliion upon his head, sup|x>rting a bamboo about twelve feet 
long, to w^hicli the hanimcx^k is stretched. In this, the (’hief 
sits, liis legs hanging over jhe side, and his arms resting 
up>n the bandxK). Twelve men are aT)]X)lnted to carry the 
hammock, w}iic*h they do alternately, hy fours ; some, to hold 
an umbrella over the Chiers head, whilst others carry drums, 
truihpc'ts, lyres, and the chingonga. In rhis manner they easily 
travel twenty miles a-day. When it approaches a town or vil- 
lage, or meets another chief and his retinue, the cavalcade 
quickens its pace ; the diflcreiit individuals fornt in a file behind 
the Chief, and the musicians exert all their cncrgie.s in pvcxlii- 
cing a noise, than which, to an Eurojx'an ear, nothing can lie 
more inharmonious or discordant. 

Consultations. — When any aflair of im|X)rtance is in con- 
templation, tlie neighlxmring cliicftains assenil)lc to debate u])on 
its expediency, and, if agrecxl inx>n, to exnv’crt pro})er measures 
for carrying it int# execution. Each cliief is attended hy a cer- 
tain number of adherents, according to Ins rank. The confe- 
rence is generally held Ixmeath tlje shade of some gigantic cotton- 
tree, whose wide spreading branches would screen a little army. 
Having scat^ tliemselves in a circle, palm-wine is intnxiuced 
alongst with the subject of discussion, and no doubt contributes 
much to their clocjuencc ! Nor do they forget, amid tlie grayer 
mat^|e of the state, the minor, but more fascinating virtues of 
to which, in all its modes, they do ample justice. 

The conference is preceded by a war-dance, called, 
jSfminff Sanga ; and it is a point of ambition, who in the 
^ifesetnbly shall exhibit this with the greatest effect, yet only a 
small number excel in it. The dance begins by a man riisbiM in- 
to the nndstof the circle, brandishing a sworil in hisright-hanfk; 
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with this he reels about in every possible direction, writhing 
his body into the most extraordinary attitudes. His whole 
countenance becomes distorted, and expressive of the strongest 
agitation, which, with the fixed stare of his eyes, gives him all 
the appearance of a maniac. This state of violent exertion 
having continued about three minutes, another starts up in his 
stead, and endeavours, if possible, to outdo him in the frantic 
display of violent and unnatural motions. When the dancers 
have thus exhibited their talents, the conference is opened. Du- 
ring the continuance of the Sanga, the whole group applaud 
each |>erformcr, and clap their handsf in approbation of his skill 
and dexterity. 

Dress. — Tl. j ordinary dress of the mou in all the countries 
between Cape Lopez and Bengiiela, similar, and extremely 
simple: It consists of four or five yards of warse European 
manufacture, or as many grass-cloths sewed togctlicr as may be 
requisite. Wlien folded round the lower pait of the body, it 
is fastened above the loins by a few yards of red or blue 
cJoth tied in a large knot. This garment reaches to the '^mid- 
dle of the leg ; the upper part is turned down over the belt, 
and tile ends meet on the left thigh, the corners touching the 
ground. A cafs skin, an indisjieiisable article of dress, hangs 
in front ; the liead, by which it is suspendenj, is turned down- 
wards over tlic knot, and at its mouth usually hang a number 
of haw'k-bclls, keys^ and other trinkets. A large tobacco-pipe, 
a knife or dagger, and a fitish, are secured* bcneatli ihc belt. 
These, woth a bracelet of ivory or brass on each wrist, a piece 
of iron-chain on the mikles, and a common worsted cap lying 
Iwsely on the head, com})lete the dress. The latter article, 
however, is seldom worn hf the chiefs, wluise whole costume, on 
days of ceremony, consists of much finer materials. In addition 
to the other parts of their dress, they wear the grass-cap and 
shawl on these occasions ; their legs anti arms are decorated with 
ivory and brass bracelets, which, with a quantity of fitishes suo- 
pended from .the left shoulder, make a dreatifiil noise. The 
hair, which is commonly worn short, i.s ingeniously shaven in a 
very singular manner; '^Ihe head is dividetl, as it weiv, into 
comp.-rffments, of wind), each alternate one is cut out and the 
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other allowed to grow. This order is reversed each successive 
shaving, the long hair l>eiiig cut, and the short, left. 

WoMFN. — The Chiefs consider their wives as indispensable 
appendages of grandeur and dignity. The great mass of the 
j)coplo regard them as a source of wealth and independence. 
They perform every servile ofBcc, cultivate the ground, herd 
the sheep and goats, make baskets, spin, weave, &c., whilst the 
men doze away their time in smoking tobacco, or drinking palm- 
wine, except when engaged in war, in the chace, or in fishing, 
6cc. The number of wive;;; may thus be truly said to consti- 
tute the riclics of the middle class. 

The dress of the women differs considerably fiom that of the 
men: Tlicy liavo neitlier the cJoih-]>elt. cap, shawl, nor cat- 
skin, not even a fiti'^h to guard tbeni fnan danger ! 'They are, 
ho-wever, allowed the unlimited use of ])eadwind shells; and 
with lliest' (hey decorate tlicir })crsons mo-l pn)l\isely : a few 
strings of beads sup})ly the ])lace (»f the belt. There js .searcely 
an article of drc‘s.s upon which tltey .set a higher ^alue than the 
liair of the elephanl\s tail. It is worn around tlie neek w'itli 
large pieces of coral sU ung upon it. 

Tedious as are the o}XTation.s of die toilet in oitr fnvn eountr\, 
they are of short duration com[)ared to tlia.t process in C'lmgo, 
where a whole day is often insufficient for the completion of a 
single head. Over the eyc-hushes, black lines are draw n, and the 
front tectli are filed into one or two sharp Ihngs. Many of the 
women ornament their bixlies with a sort (d* tat<R>ing, which, 
judging from die .size of the wars, must be a very cruel ojx^ra- 
tion ; but the custom is not common: they do not slain the 
w'oundcd parts in the manner of the OtMieitcans,* with a iiolotir- 
ing substance. A maiTied w^oniay generally wears Jier hair 
after the fasdiion tif lier husbands. ^'oung v/omcri anivcMl 
at a certain age paint their bodies with a paste made* from 
ibc powder of rexkwood ; and, instead of shaving their heads, 
although the hair is still kept short, plait it in elegant curv'cs 
clpsc to the skin. 

Singing and dancing arc two necessary at eomplishments of a 
f^^Be, For thc.se, how ever, and tlie servile offici s of tlie con- 
-^Ugal Hfe,^ slic is chiefly valued. The wife is the propertij;of' her 
JjUdbtmd', who, ifbr certain misdemeanours, can sell her ; buN^is 
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expedient is seldom resorted to, especially if her father be a man 
of consequence ; in that case, recourse is had to the ordeal trial. 
She is in a manner purchased from her relations, than wliasc 
consent, no other sanction is requisite U) constitute the raaniage. 
Their approbation is expressed by acceptance of a prcvSent, gene- 
rally adequate to her full value were she sold in the market. : 

Dancing, — No opportunity is lost of engaging in this favou- 
rite ainuscmeiJt : In gO(xl weather, every village sends forth ita 
evening band of joyful dancers. The circle being formed, 
a couple step forward and conn/. )nec ihc dance, wliich is carnc'd 
on with inueli aniination ; and havmg exliausted all their agi- 
lity and addrt'ss, they are relieved by another ]Kiir who advance 
from opposite parts c>f the circle^ and this is continued in suc- 
cession, until the whole group is completely wciuied. 'Fheir 
various nivivements and attitiul 's, grole-que and uncouth as 
lliey are, hanuoni/e with tlic \si!i! and plaint 'M' measure of the 
song'. jS full choric , ac ‘<jnq>ana d by the note., of a rude live- 
r.tringcd Ivre, produces a very phasing eilect. 

Si.nVKs. — When a slop arrives after a long interval of 
MX wee !ss general i> cla]>vc before the slit\es conn* down to the 
coast. The broheis h:i\e to notify lii'i* arrival to dicir resjKx- 
live bushnien or iidand triukrs, who rc'shle at the great dave 
mart in the iitterior of the country ; and to whom they must send 
suitable jirescnt - preraais to any ncgoeialion. By all accounts, 
the slaves are st) reconciled to tluir unluip]sy Jot, lliai they 
evince very little coTiccrn at the final separation from their 
friends and country; but this, without an want of natural 
affection, may be the consequence of lin ing cxmtinually under 
the apprehenshm of siich an event; — nor lio the friends on 
their part testify a greater degree of sorrow' ; this, |x;rhap.s, 
partly arises from a eoii'^iileration of individual safety to them- 
selves, conjoined wiih causes unkmmn to us. ^Ve ilo not lieai 
that the wretched victims are feelingly ali^e to d.eir lamcnlable 
situation ; but let ic-' recollect, that forlitiide and conteiiqit ul 
suffering, are among the greatest \irtues of the savage nnnd. 

Staturi:. — Tlie ir, habitants of these couutias arc of the 
middle stature, and may be recktmed the hlachtst, as well as 
the ino^handsKune, of llic Nt'gr(» race. dh> a lull chesb hikI 
w^^J^propovlioncd limbs, we find imiled, vegtdar features and an 
expressive countenance. • 
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Chakacter. — They have been calli^d a jealous, cruel, and 
revengeful people, — ^much given to tlieft ; but, in my opnion, . 
veiy unjustly, I would rather term them, in their ordinary 
mode of life, a mild, inoffensive, and effeminate race ; yet of 
astonishing resolution and perseverance when once roused to 
action. Of all the slaves brought from the coast of Africa, 
those of Congo are accounted the most refractory and deter- 
mined on ship-board. 

As an instance of their probity and honour; — Captain Coiif- 
flin, when sailing up the riyer, run his ship upon a sunk rock. lie 
was obliged to unload tke whole cai’go whilst the vessel was re- 
fitting; and, although the gootls remaine d ni their huts all that 
time, not a single article was* missing. 

To the spontaneous productions of naiure, and to the cli- 
mate whicli causes them to spring up so luxurmnlly and in 
such profusion, must be ascribed the effeminacy ot‘ tlie Con- 
goc.se, not to any inherent clefecl in the constitution of a race, 
’\vhose outward ap]K?arancc, time and situation have so altered. 
The Negro, in his native land., i.s, comparatively speaking, in 
a grc'at measure exempt from toil ; he enjoys life to the full, 
and, by a little tuition, can think as acutely iind act as justly 
as the man, who, born in a civilised country, has cnjoyc-d al! 
the advantages of education. 


Art. 111. — Account of Elect ro-MagJwt 'u' Experiments mack 
MM. Van Beek, Profe.s.sor Van IIeks ofLirge^ and Profes- 
sor Mole g/' Utrecht, In a Lcttcr*to Dr Brewster. 

My Dear Sir, < 

1 HAD the honour of addressing to you tiie details of some Elcc- 
, tro-magnetic pcjieriments in a former letter, which I hope came 
duly to hand. I have since observed in the Annals of Philosophy 
for August 1821, a letter from Sir Humphry Davy to Dr Wollas- 
ton, in which experiments are related, which you will have found 
to be% the same kind as thosci which were communicated by 
me. As Sir liumplvy states his experiments to Jjave been 
^adc in October 1820, no doubt can arise rcirpecting^^lhsiil 
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ving been previous ty ours, though, I can assure you, that we 
retjcived the number of the Journal in which they are commu- 
nicated after my letter to you had been sent off. Be this as it 
may, wc cannot help feeling pleased w^idi having been employed 
in making experiments on a subject which attracted the notice 
of so illustrious a philosopher as Sir Humphry Davy. 

I shall now proceed to relate some further cxj)eriments ; but 
as I keep no minutes of my left ^rs, it is not imj)ossiblc that some 
of those which I aiii going to state are already contained in my 
former communication. ^ 

1. Having lalo'n a steel-plate ABCJ^, Fig. 1. Plate II., we laid 
on it a glass-pane, and on the glass w as placed a communicating 
brass-wire E ; ih’-ough tliis the Iseydcm battery was discharged ; 
the end E of lh(' Avirc communicating with tl)e interior coating, 
tlie end F with the exterior coating of llu* battery. The steel- 
plate became magnetic by the discharges; the whole of the part 
ABFE having accjuired a north, and the part F( 'DE a south pole. 

2. We took a square plate of steel AliCD, Fig. 2. ; on this, 

as iisuab was laid a glass- plate, and on this a connecting br%ss- 
wirc, bent as shewn at K EG HIKE. Through this wire the 
electric di^cha^ge of the battery w'a.s iraiismitled, and the steel- 
jdatc became magnetic, as shewn in the diagram. The end L 
of the w ire communicating w ith the interior, tlic end F with the 
exterior coaling of llic battery, the ]>arls BF and KC of the 
plate had north, the parts AE and ED had south, magnetic jx>- 
kirity. * 

3. We tcx>k a steel-cylinder, E^ig. 3, of alioul an irich in dia- 

meter, and three inches long, perforated through its axis AB- 
Through this aperture was thrust a glass^tuln?, ojxai at 
ends, in which a brass cojiununioating*-wire was placed. Re- 
peated powerful electj’ic discharges gave no magnctiMu w hatever 
to the cylinder. ** 

4. Wc had a steel-c} linder, E^ig. 4., made of two halves, 
ko])t togetlier by two brass-rings, and perforated in tlic same 
manner as that described in the former cxj)eriinent. When the 
brass-rings KL and III arc taken of!*, the eylintler separates 

to two halves ABMG and CDEE'. Thmigh the axis of flte 

cylindei^ whilst kept together by the rings, strong 

were passed, and t!ic cylinder, as in the former experini^^^ . 



Eledtfo-Mo^nHu: E^pcrunethts fnad€ by 

«d no magnetism ; but when taken aau^er, both halves were 
found magnetic^ each having an opposite pole to the other. On 
joining them again, all magnetism disappeared, bat on aepft- 
rating them, it dbewed itself again. 

5. We took a steol-disk. Fig. 5., of about one inch in dia- 
meter, perforated in its centre, in which was placed a glasa-tube, 
containing the wire through which the electric-battery was re- 
peatedly discharged. AB is the steel circular disk ; and CD Uie 
hole in its centre, through which is stuck the glass-tulie, EF. 
The strongest discharges could not make this di>k show any 
magnetism ; but whenit^as cut with a chisel in the direction of 
any of its diameters, for instance GH, both halves became mag- 
netic, each having a pole opposite to the other. Thus, GAH 
was die north, and HBG the south pole. When again joined 
together, no polarity appeared. 

6. As it might be suspected that the cutting of the disk with 
the chisel made it magnetic, another disk was cut through, with- 
out passing the electric discharge along its axis. It was not, 
however, found to be magnetic. 

7. Over a slip of brass ABCD, Fig. 6., was laid a glass-plate 
KLHl. Over the glass, die communicating-wire EF of the 
electric-battery went across. In the brass was a small hole G ; 
and in this a steel-needle, not magnetic, was stuck perpendicular- 
ly, After piassing the discharge through EF, it liecairo strong- 
ly magnede. 

8. 1 shall now proceed to describe two Vbry convenient elcclro- 
magnetic apparafuses, made by my. ingenious friend M. Van den 
Boss. They are intended to show magnetism to be communi- 
cated to wires through which a galvanic current is circulating. 
ABCD, Fig. 7. is a copper, and EFGH a zinc, square )date,of 
about three centimeters side, kept from touching each othiT by 
the interpofdtion of some small piece of wOotl LM. Both plates 
aHP lUtached and suspended to slender brass-wires, OP and RS. 

wire OF enters at P, in the htillow space formed by a case 
^ ’WEity thin quills inserted together, and two decimeters long* 
Tfeo wd of the wire comes out of the quill at the end T, and 
being wound as a spiral round it externally to the othc^ 
and V, again enters the quill, and procmls by a riglit 

Id out, it descends, and k aUaihcd to the 
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other plate* The ivhole is busponded in equUibrium Vo some 
• silken imtwisted thread XZ. Jt may be clbs^edy that the dio- 
tanoe P S, ought not to be so large as drawn in the figure^ and 
care should be taken to prevent the spiral twisted round the 
c]uiU-tube from touching the wires P and B. The plates are now 
dipped in dilute acid, and the whole is suspended at X. Now, if 
a strong magnet is brought near T or X, it will show a strong 
polarity, by its attraction or repulsion. Thus, the apparatus, 
with no other galvanic-battery but the two small plates, shows 
the same phenomenon for wliirh M. Ampere uses the instru- 
ment represented in Plate ii. Fig. 3. * o#that gcntleman^s paper 
on electro-magnetism, and which requires a pretty strong galva- 
nic force. • 

Another instrument delineated by M. A mpere. Fig. 2. Plate iii. ^ 
may be more easily constructed thus : A brass-wire AC, Fig. 8. 
rests at its bent end A in a cup containing some mercury, and 
is very moveable in a7iiniith round this point. The other end 
(\ passes through the centre of a circular piece of thin paste- 
board, and then forms spiral turnings round this circulai; piece. 
The wire is attached by hnen or any thread to the dildc^ the 
diameter of which, in my instrument, is about eight decimeters, 
there being about fourteen windings of the spiraL To its end 
B is suspended another wire, whose end reaches again tlie sur- 
face of the mercury in the small cup D. The wires of the two 
poles of a galvanic^battery ere in cont«ict with the mercury in 
the cups A and D. ft is required that the end of the w ire A, 
on which the apparatus rests, should have rl^ery free motion 
on a point placed in the middle. The plane of the disk will 
place itself in a situatioif perpendicular to the magnetic meri- 
dian, when the cups A and^D communicate with the oi)positc 
poles of the battery. 

I received, some dTtys since, the apparatus lately contrived 
in England by Mr Faraday, of which 1 have not yet found a 
dc.scription in any of the Scientific Journals, but whwdi I expcot 
to find in your next number. This little apparxitus works 
admiration. No other shows so cleoi-ly ihc magnelibin rf 
connecting wircr For if a strong magnet is Inought near ^ 



• Sec this JToarno/, VoK IV., Plate VIIK F>g. 3. 
t See this Jwrnaly Vol. IV.. Plate Vlll. Pi#r- 7. 
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of the peadului%wire AB, Fig 9. ft is strongly attncted *. 
Believe me. Dear very sincerely yours, G. MoLt^ 

UxnECHT, Bth December 1821, 


Akt. IV. — Ba/rometriccd Observations made at the Fall of the 
Stavbbachy by J. F. W. Hebschiu., Esq. F. R. S. E. & £., 
and .Charles Babbage, Esq. F. R. S. L. & E. In a Let- 
ter from Mr Babbage to Dr Bbewsteu. 

My Dear Sib, ^ 

I ntOHisED a short time since to send you an account of some 
barometrical observ^ations made by Mr Hcrschcl and myself at 
the Fall of the Staubbach, during last summer. There arc 
some circumstances attending tlie observations at the foot of the 
great fall, which seem worthy the investigation of other travellers 
who may visit the magnificent valley of Lauterbrunnen, and who 
may have more time than we had for the inquiry. 

The dnest view of this beautiful cataract, is that which pre- 
sents itself to the traveller on descending the Wenger AJp, on 
his way from Grindelwald and Lauterbrunnen, as it is there only 
that the upper fall becomes visible. 

I have assumed the ground-floor of the inn where wc were 
accommodated, as the point to wliich all the measurements arc 
referred. There are several reasons ft)r this, amongst which 
may be mentioned, that I had previously determined very ac- 
curately its height above the stream which pisses through tlic 
valley, and that the observations I made at the inn were not 
completed until the instrument had in both cases been exposed 
to the atmosphere a full hour. 

We left the inn a few minutes after seven in the morning, 
and following a circuitous patli, arrivcd?^in little more tlian an 
hour at a small wooden bridge, which traverses the torrent at 
some distance above the upper fall. It descends from this spot 
with great rapidity ; and flnding it inconvenient to follow its 

* A0 this u^genious apparatus was described in our last Number, viz. V'oL VI., 
p. 178., without a reference to a figure, it may be suiBcient to state, that in Fig. 0. 
AB is the brasa pUlor; CD the cpppcr^rod; £ the shallow glabS-cLp with mer- 
curjr ; F the magnet ; G th^ descending rod of metal f H the cylindrical cup ; I the 
lyrta d bar magnet ; and K the thick wire dcsoendiag from the rod above. See the 
Qbarrici/y Joargd/, vol. p. 
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bank« we arrived, by a little circuit, at the foot of the upper fall, 

* The water descends from a projecting ledge in a wide sheet ; 
and it appeared that a traveller might, in any season, walk be- 
tween the fall and the rock, without being wetted by its waters. 
We now followed the bank, and in a short time, by a very steep 
descent, reached the top of the great fall. On the left side, 
looking down the stream projects a rock, over one part of which 
the torrent precipitates itself. From this spot, the valley, and 
the trees at the foot of the fall, arc visible ; but that point where 
the w'ater reaches the ground cannot ha |een. The stream had 
worn a channel in the limestone rock for some distance above 
the fall ; and after being precipitated over the edge, at about 
forty feet below, strikes very obliquely against a rock on the 
left side. This gives it an inclination in its downward course, 
which makes it appear to be slightly convex towards the upper 
part of the valley, unless there is a current of air along it, or 
other causes intervene to prevent it. The following are the ob- 
ser\ ations from w hich the heights were deduced : 


Station. 

Hour of Day. 

Barome- 

ter. 

Attached 

Therm. 

Detacheu 

Therm. 

No. of 
Ohs. 



Inches. 

Fahren. 

Keauin. 


Inn at Lauterbrunnen, 

7 10 A.M. 

27.182 

55*.2 

9\2 

1 

Staubbach Bndge, 

8 30 

25.7675 


10.1 

2 

Ft>ot of Upper Kail, 

9 15 

26.026 

59.5 

10.1 

1 

Toj) of the Great Tall, 

9 30 

26.1102 

55.3 

10.8 

3 

Inn at Lauterbrunnen, 

7 

27.186 

S6.3 

las 

1 

Foot of the Great Fall, 

12 20 

27.1137 

57.8 

11.8 

4 


The two observations ipade at the inn have been reduced and 
interpolated in tlie tabic below : 


Hour of Day. 

Barome- 

ter. 

Attached 

Thermom. 

Detached 

1 hermom. 

b / 

T 10 A.M. 

8 30 

9 15 

9 30 

n 7 

12 20 

Inches. 
27.1851 
27.1854 
27.1856 
27.1856 
' 27.1860 

1 27.1863 

Fahrenheit. 

56^3 

do. 

do. 

do. 

da 

da 

1 


From these I have deduced, by cakulating the bbscrvatitms 
according to M. R'lniond’s method, the following heights : 
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Feet- 

Bridge over tlic Stau bb ac K , above the Inn at Lauterbrunnen, I4d5.7 


Foot of npper Fall above Inn, - - - 1^10^ 

Top of the Otw Fall above Inn, - - - 1078.5 

Foot of Oreet Fall above Imi, ... 78.4 

Height of Geeat Fall, > ... 1000.1 


Mr H^rochc]^ using almost the same data, and calculating by 
tile tables of Oltmanus, has arrived at results nearly coincident 
mth these. 

The stations where we placed the barometer are easily found, 
except that at the foot of the great fall, which I will now de- 
scribe more particularly. 

As you appioacli it by a path at the side of the stream which 
flows from it, the lower part of the fall appears partly liid by a 
heappf debris, consisting of small stones brought down by tlie tor- 
rent. The little hill which is thus formed, is almost barren, ami 
inclosed wooden palings. We chose a situation where the 
eye was nearly on a level with the spot where the water reaches 
the ground ; and looking for a spot on the hillock, as far as we 
could from the spray of the fall, and on the same level, we no- 
ticed a few shrubs, and at that spot placed our barometer. As 
you cross the railings, it is on the right hand, very near them, 
and at the beginning of the few shrubs tliat grow there. Al- 
though the atmosphere, both in the valley and on the mountain, 
was perfectly calm, in the neighbourhood of tlie bottom of llie 
foU there was a strong but irregular current. We made four 
observations, and as they differ considerably, we took the means. 
They arc as follows : 


No. 

Barometer. 

Attached 

Thermom. 

detached 

Thermom. 

1 


Inches. 

Fahrenheit 

Reamur. 

m 

1 

27.isa 

58'* 

Ti\8 

Eh 

2 

27.106 

57.9 

do. 

En 

3 

27.113 

57.8 

do. 

{119 

4 

27. J 10 

57.8 

do. 

Ig 


27.11375 



1 


The first of these differs so much from the mean, that it ought 
to be rejected as a bad observatkm ; and I should have omitted 
it^ if the tubers had been more accordant amongst each other ; 
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but I tnade it with iniA^h cate, and was a considerable time be- 
fore I satisfied myself of the adjustments of the two levels. Mr 
Hersehel was in the mean time taking the temperature of the 
watxn-, which he found to be the same as that of the air ; whilst 
at the point where it quits the summit, it was between two 
and tliree degrees of Reaumur colder. I now held Iny hand- 
kereliief to protect the instrument from the wind and mist pro- 
duced by the fall, whilst my friend made an observation. This 
is No. 2. Finding it so very different from mine, I again made 
one with considerable care, No. 3. afid^hen Mr Herschd made 
No. 4. Amongst some hundred observations,^ I have not met 
with instances of our differences^ amounting to half or even a 
quarter of that which occurs here; and from tlie care with which 
the observations were made, I conclude some cause of irregu- 
larity operated, of which we were not aware. There are two 
circumstances which seem to have some influence on these re- 
sults : one is the state of the aUiios}>here at the foot of the fall, 
and as high as a thousand feet above it, being in a state of .^tu- 
ration with regard to moisture; the other is the violence of 
the wind which is formed by the descending torrent, and which 
eddies about with rapidity ia^gp directions. Notwithstanding 
the differences in the observations, I am inclined to believe the 
mean to be extremely near tlie truth. At the bottom of a mea- 
dow immediately below the inn, there is a small stream, and a 
flgh-lx)x at its junctiofi with the riveriwhich waters the valley of 
Laiiterbrunnen, The ground-floor of inn in 114.6 feet above 
this spot. I remain, my Dear Sir, truly yours, 

^ C. Babbage. 

Detovshirk Street, 'I 
Portland Place, > 

Dec. T. 1881. j 


Abt. V.— “Ow the Determinatkyii (^certain Secondary Faces in 
Crystals^ which require neither Measnre^nent nor Calculatkm. 
By A. Lew, M. A. of the University of Paris. Communi- 
cated by the Author. 

TChE obser\^ation of the several polyhedrons, or crjrstals pre- 
sented by the same crystalfised substance, naturally leads us to in- 
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quire, whetlier there is ^ny relation between these different forms. 
Many remarkable results have been obtained by the investig{u 
tion of this question. These results, together with the necessary 
methods for verifying tlieir exactness, and resolving the problems 
to whicl^, they pve rise, compose the science of crystallography. 

The tWo principal facts hitherto ascertained, are, 

Irf, That for a given series of polyedral forms belonging to 
the same substance, a simple^solid can always be assigned, from 
which all the others may easily be derived, by the replacement 
of its edges and angles. ^ This solid is called the Primitive form 
of the substance. The others arc called Secondary. The faces 
of the primitive are called primitive faces ; those of the second- 
ary crystals secondary faces. Two edges of the primitive are 
said to be similar, when they are of equal length, and intersec- 
tions of planes equally inclined. Two plane angles of the pri- 
mitive are similar, when they are equal, and formed by similar 
edges. The primitive form is generally found among the crys- 
tals offered by the substance, and when put in a proper position, 
relatively to any secondary crystal, all its faces, or at least some 
of them, are found to be parallel to the direction of tlie cleavage 
of that secondary crystal. 

The mode in which the secomfery forms are derived from the 
primitive is this : Let on, oby oc, Plate II. Fig- 10. be the direc- 
tions and lengths of three of the edges of the primitive, meeting 
at a solid angle o. Then any secondary crystal may be so j)laced, 
relatively to tliese^ three lines, that any one of its faces is found 
to be parallel to such plane as ABC meeting the lines oa, ob^ 
ocy in A, C, whose distances to o, oA, oB, oC, are found re- 
spectively to be very simple multiples, w, w, P, of oa, oby oc ; 
or two of them being very simple iwltiples, the tliird is infinite. 

If the plane ABC was drawn parallel to a secondary face, 
replacing neither the angle o, nor any of the edges meeting 
in o, but some other angle or edge of the primitive, this 
plane might meet one or two of the lines oa, oby oc in some 
point of their produceraent, oa', oh'y o(f; but the distances of 
those points to o, would still be simple multiples of oa, o6, oc. 
From this mode of derivation, it results, that in secondary crys- 
tals, the derivations alone of the faces are considered, and that 
two identical secondary forms are neither two equal or two timi- 
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lar polyedrbns, but two Solids composed of the same numl>er ol 
* faces, and such that when l3oth are put in position with the pri- 
mitive, all the faces of the one are parallel to all the faces of the 
olhei*. Upon this first result of crystallographical researches, 
M. Haiiy has built his theory of decrements, supported by so 
many facts, and so much ingenuity. It is w'cli known, that in 
that theory, a secondary face, such as ABC, Plate VIII. 
Fig. 10 . is said to be the result of an intermediary decrement 
ujx)n the angle o of tlic primil’ve, by m rows parallel to the 
edge o«, n rows parallel to the edge^ and p rows parallel 
to tlie edge oc. If m = then AB is parallel to the diagonal 
ab of the fjuje oah of the primitive, and the face ABC is then 
the result of a deiTement upon the plane angle oab, by m rows 
iii breadth, and p in heiglit. Lastly, if p is infinite, then 
ABC becomes parallel to the edge oC, and is said to be the re- 
sult of a decrement u})on that edge by rn rows in breadtii and 
71 in height. It will be more simple in what follows, to call w, 
w, p the indices of the face ABC. ^ 

The second important result of CrystalU^graphy, is what has 
been called the Law of Symmetry. It consists in this, that, with 
very few exceptions, when any edge or angle of the primitive is 
found to be replaced by a secondary face resulting from a cer- 
tain decrement, all the similar edges or angles arc equally re- 
plactKi by faces resulting from similar decrements. 

This once understo<ij:l, all questions of crystallography may 
be reduced to problems of solid geometry, and way be resolved 
by plane and spherical trigonometry. The data are the inci- 
dences of the secondaiy fjees with each othef and with the pri- 
mitive ; the unknown quantities, the linear dimensions of the 
primitive, and the indices of tile secondary faces. 

To shew in each cjj^ how to obtain as many equations as 
there are unknown quantities, or, when this is impossible, to 
point out the best hypothesis tliat can l>e made to replace the 
want of equations, will l>e the object of another paper, which I 
shall publish, when I have brought my formulas to that degree 
of simplicity which logarithmic calculation requires. 

My object here, is to explain how the indices of certain se- 
condary faces can be obtmned without cither measurement or 
calculation. 

VOL. vr. NO. 12. ArnTL 1822. ^ 
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Although there are three indices, n, for each secondary 
face, the number of unknown quantitiesis really only two, ^9 and -• 

Two conditions are therefore sufficient and necessary to deter- 
mine them. These conditions are generally the incidences of 
the face upon two known planes of the crystal ; and W'hen they 
are such, calculation alone can determine the law of decrement. 
But in numerous cases, the observation qf the face to be deter- 
mined, having two of its sides parallel to two edges of the crys- 
tal, whose positions rck^afive to the primitive are known, will be 
sufficient to resolve the jDroblera, without the assistance of‘ either 
goniometer or trigonometry- Thus, in Fig. 11. w hich represents 
a portion of a crystal, the indices of the planes 1 , 2 , 3 , 4 , being 
knowm, tliose of the plane 5 may be obtained, from the circum- 
stance of its two sides ed, cf being parallel to tlic intersection 
of 1 and 2 , and that of 3 and 4. Before explaining how this 
can be done, it is proper to remark, that tliese parallelisms are, 
in most cases, easily ascertained by the eye alone, from the nar- 
rowness of the planes bounded by the parallels. The dispro- 
portion of the faces of the crystal often facilitates this kind of 
observation. Besides, when the planes of the crystal are suffi- 
ciently brilliant, the reflecting goniometer will readily decide if 
the parallelism does exist or not, and even discover those that the 
eye could not suspect. For it is obvious, that when the crystal 
is so adjusted, as to give horizontally the reflections of an hori- 
zontal line upon two different planes of the crystal, any third 
plane, upon which the reflection of the same line would still Ijc 
horizontal, must be parallel to the jpterseclion of the two first. 
Hence, when the reflecting goniometer is used, after having ad- 
justed tw^o faces of a crystal, it %ill be of importance to turn it 
completely round, in order to ascertaiftjf there is any oilier face 
parallel to the intersection of the two first ' 

Now, to resolve the proposed jM^oblem : Let be the 

indices of the plane 5, relative to three edges, o«, o^, oc. Fig. 10. 
of the primitive; W 45 ^ 4 ,^ 4 , those of the plane 4 , and so on. 
What is to be done, is to find the values of ti^, p^^ when 
all the others are known. Let oa, oh^ oc^ be taken for three 
axes, co-ordinates, and a*, y, z represent the co-ordinates of any 
point ^parallel to them. Then 0, ft, c being, as before, the lengths 
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^of the three edges oa, o^, oc, the equation of the plane 5, will 


I ^ I ^ ^1. 

a~ Ur^ h ~ pr^ c 

since that plane cuts the three axes, at distances from o, equal 

to W 5 a, ^9 Pi In the same manner the equations of the 

four planes, 1 , 2, 3, 4, will be n spectively, 

X y z - 

I q — 1. 

a n^b ^ 

X y z ^ 

+ - — y + ~ 1 . 

a n^b c 

m 

;r V ^ ^ 

— — -j — -j — — 1 . 

711^ a 7ty b p^c 

X y - , 

— 1_ - _j — 1. 

rt ii^b p^c 

To express that llic intersection of 1 and 5 is parallel to that 
of 1 and 2, it is sufficient tr) write that their projections upon*^ 
third plane are parallel ; since those two lines are in the same 
plane 1. By eliminating z between the two first equations, the 
equation of the projection of the intersection of 1 and 2 upon 
the plane oah is obtained ; 

JJ J i_Ui_l 

In die same manner, the equation of the projet^on of the Ime 
of intersection of 1 , and 5 , is, ' 

4-i — 1 

m^p^a) ^ ^n^p^b n^p^b) p^ p^' 

These equations being those parallel lines, the ratio of the 
coefficients of x and y m 4he firsts must be equal to the ratio of 
the coefficients of x and y in the second. This, after reduction, 
gives, 

By changing in this equation rtj, p^ into wz,, w, p,, and 
Wg, pg, iffto n^, p^y we shall get the equation expressing 
the parallelism between the line of intersection of 5 and 3 , and 

q2 * 



that of 3 and 4. From these two equations, the values of — • 

Wlj 

and^ are readily found. 

(_s Y-- ' 

L - - - 

By writing in this for^nauJa m for «, and reciprocally, the va- 

'(i 

lue of ^ is obtained. 

If tlie two faces 1 and 2 are supposed to be parallel to a dia^ 
gonal of the primitive — to ad, for instance, then the new face 5 
will be parallel to the same diagonal. In that case, m^z=nj, 

and = Wg, the values of ^ and become both the same, 


71 r, 


and, by reduction, equal to 


(Uj W 4 — 7t^) 


y^sPi Pi'fU^ y^zP4. 

^s 9 ^s 9 Psy entirely disappeared from tliis 
formula ; and it should be so, since the condition of being pa- 
rallel to a diagonal of the primitive, d^es not depend upon any 
secondary plaae. If the two faces 1 and 2 are parallel to an 
edge, to oc, fen: instance, then 5 is parallel to the same ; and 

17a are infinite. The values of & and ^ become so too, 

when the infinite is substituted forp, and pg in the general for- 
mula. But if, before making the substitution, we divide the 
one value by the other, we then get 

1 1 


Pi 'fU 
Wfi I . I * 
tn^p^ w^p, 

These three formulas, the first prindpally, are no| very simple ; 
but it must be observed, that the problem has been resolved in 
the greatest degree of generality. In most cases that occur, they 
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ivill be considerably simjdified, and frequently dispensed with. 
^Hiey might have been obtained in a very diiTerent way, by a se- 
ries of similar triangles. The preceding method has been thought 
more simple and more direct. However, as the other may be 
used with advantage in some cases, it will not perhaps be useless 
briefly to indicate it. 

By the extremity c of the edge oc of the primitive, Fig. 12., 
let tJie planes cHG, cKL, cMN, cPQ, be drawn parallel to 1, 
2, 8, 4, the distances oH, oG, &c. will be known, and equal to 

&c. The intersection of ]*and 2 will be parallel to 
Pi Pi ^ 

oE, that of 3 and 4 to oF. The new plane 5 will therefore be pa- 
rallel to the plane oEF ; and if the Ijne EF is drawn, oA will be 

equal to — , and oB to Now, to find the values of these, let 
Vb Pb 

ER, F^, be drawn parallel to oh. It is very obvious, that 
knowing oG, oH, oK, oL, the values of ER, oR may easily be 
found by similar triangles. Those of F^ and os arc not more 
difficult to obtain, and from these four, oR, RE, o^, jF, t^e 
values of oA and oB are easily deduced. This would lead to 
the same foniiula. 

These formulae^ although they are complicated, arc remark- 
able. They contain neither o, nor Zr, nor c. Therefore, the li- 
near dimensions of the primitive form are not requisite to deter- 
mine the law's of decrements of the faces under consideration. 
This remark proves, aiko, that it is not possible to find the va- 
lues of the linear dimensions of the primitive, from any obser- 
vation of parallelism between the edges of a secondary crystal. 
Tlie values of tWj, Wj, &c. being simple numbers, it is ob- 
vious, from the nature of the functions of them, which repre- 
sent the values of ^ 5 ,^hat the values of these last quan- 

tities will never be uei^ large numbers. It is necessary to 
add, that when these formula? are used, Wj, for instance, must 
be taken negatively, if the face whose indices are wjj, 
cuts the edge oa^ Fig. 10., in its prolongation od. The same 
observation applies to any other index. 

To shew at once the importance and use of wliat precedes, I 
shall apply it to the determination of the several modifications of 
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the Bed Oxide of Copper and the Oxide of Tin, which Mr 
Phillips has givien in the 1st and M volumes of the Transactions 
of the Geological Society^ 

Mr Phillips, in his paper on the Red Oxide of Copper, has 
described six modifications of that substance^ the incidences of 
the planes of which he could not measure. Out of these six, 
five may, however, be determined without knowing any angle, 
supposing the parallelisms which exist in Mr Phillips' drawings 
to be correct. 

For this investigation, it will be more simple to consider the 
cube, instead of the octoliedron, as the primitive form of the 
substance; Once the indices relative to the cube are known, 
those reMive to the octohedron may be obtained without diffi- 
culty. 

Let ofl, oi, oCy Fig, 13., be the edges of the cube, to which 
all the secondary faces are to be referred. 

It is evident, firsty That the faces of the octohedron result 
from a decrement by one row upon the angles of the cube, and, 
consequently, that the three indices of that face wliich replaces 
the angle o, will be equal to each other. 

Second Modijicailon . — The planes of this modification being 
those of the rhomboidal dodecahedron, result obviously from a 
decrement by one row upon the edges of the cube ; so that, of 
the three indices relative to any one of them replacing one of the 
edges oa, oby oCy one will be infimte, and the other two equal. 

Fifth Modification . — The Fig. 81- (Plates to the 1st vol. of 
the Trans, of Ahe Geol. Society^, shews that one plane of this 
modification is parallel to the diagonal ar, Fig. 13., and to the 
intersection of the two planes of the^, second modification which 
replace the edges oa, oc. The new face being parallel to a dia- 
gonal, the second of the preceding formulae must be used. In 
the present case, = 1, = 1, =r oo, == oo, sr 1, 

^4 = 1. These substitutions being made, the value of ^ is 

found to be equal to 2. Therefore, the fifth modification re- 
sults from a decrement by two rows in breadth upon the angles 
of the cube. 

Tfiird Modijicatton . — The planes of this modification are 
evidently parallel to the edges of the cube, and one of them is 
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also, by Fig. 107. parallel to the intersection of the two planes 
of the ^£th modification, replacing the angles aoc, ocd^ Fig. 4. 
Here the third formula must be used, and the foUowing vdues 
substituted in it 

f/t- 2 ~ 2 fly iiz: 1, 

=2 =:S — L 

Then, ^ = 2. 

"^s 

Therefore, the third modification is the result of a decrement 
by two rows in breadth on the edges of the cube. 

Sixth Modification. — Fig. 107. shewsPthat one plane of this 
modification is parallel to the intersection of the plane of the 
fifth parallel to the diagonal ac^ and the plane of the second mo- 
dification which replaces the edge or, and also to the line of in- 
tersection of the face of the octohedron which replaces the angle 
o, and the plane of the third which rej)laces the edge oc. There- 
fore, here 

n^z=:l. 

m^=zl = 1 = a>. 

Tils =1 W3 =1 =1. 

=2 flj 1 — GC. 

These values being put in the first fonnula, give ^ = 2, 

the same values wlien substituted in give — 3. Therc- 

fore, :: 6 : S : 2. The planes of tlje sixth modifica- 

tion may be consequently considered as the result of an inter- 
mediary decrement by sijt rows parallel to oc, tlirce parallel to 
ocy and two parallel to oh. 

As to the fourth modificat^n, there arc not sufficient data to 
determine it, no othet parallelism being observable than those of 
the planes of this modification with the edges of the octohedron. 
The indices of the five others being now known, nothing is 
easier than to calculate the incidence of any two of their planes. 

I shall now examine Mr Phillips’ paper on tlie Oxide of Tin. 
Its merit is so well known, that I think it almost useless to say, 
that the r|tmarks I am going to make upon it will in no way 
dimmish its value, which principally condsts in having measured 
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with great accuracy the incidences of the planes of most of iJic 
modifications he has described, and in having given drawings of 
a great many varieties, whicli, though inexact, arc; perfectly sufli* 
dent to convey an idea of the form. 

Twelve different modifications are mentioned in this paper. 
For nine of them, the angles of one plane of each upon two 
different faces are given. Eight of these may be determined 
witliout knowing any angles. But first it is necessary to cor- 
rect some errors in the drawings. 

From die angles given, it necessarily follows, that the planes 
of the seventh modification should not only be parallel to the in- 
tersection of 1 and 1, as it is indicated in the figures, (sec 
Flatcs 18. and 19- to the SdrVolume of the Transactions of the 
Geol. Soc..), but also to the line of intersection of 2 and 5. 

2dly, That die planes of the sixth modification parallel to the 
lateral edges of the prism, should also be parnllpl to the inter- 
section of two corresponding planes of the seventh modification, 
the one belonging to the superior, the otlier to the inferior sum- 
mit of the crystal ; or otherwise, that the line of intersection of 
the sixth and seventh modification should be perpendicular to 
the lateral edge of the prism. 

All the drawings in which these parallelisms do not exist, are 
conse(]Ucntly incorrect, or the faces marked with the same fi- 
gure do not belong to the same modification. These parallel- 
isms are the essential character of the sixth and seventh modifi- 
cation, in the same manner as it is the est^ential character of the 
4th, 5th, Gtli, to*-be parallel to the axis of die prism, of the face p 
to be parallel to the intersc'ction of two adjacent planes of the 
second modification'; and unless it is a’-gued tl\at it is not neces- 
sary to indicate the latter parallelisms in the drawings, I see no 
reason why the former should m f be preserved in the represen- 
tation of the crystal. • 

Now, nothing is easier than the determinatioil of the modifi- 
cations. For the sake ot simplicity, I shall here, as in the red 
oxide of copper, assume an hypotlielical primitive form. It will 
be a 9%rare prism, whose lateral faces will correspond to the first 
modification, and the altitude of which will bo determined by 
supjx>sing the faces p to be produced by a decrentent by one 
row on the angles. 
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Then^ obviously. 

The second modification will be the result of a decrement by 
two rows in height on the edges h of the bases. 

The third is then the base of the prism. 

The fourth, from a decrement by one row on the lateral 
edges. 

The fifth can only be determined by the incidence of one of 
its planes on 1. The angle gi^en by Mr Phillips makes it the 
result of a decrement by three rows on the lateral edges. 

From the two parallelisms mentioned before, relative to the 
seventh modification, and by the use ol* the second formula, it 
will be found, that this modification is the result of a decrement 
by five rows in b’-eadth on the angles of the lateral faces of the 
prism. 

The sixth modification, from the parallelisms before ascer- 
tained, will, in an analogous way, be found to result from a de- 
crement by five rows along the lateral edges. 

The faces of the ninth modiheation are at once parallel to an 
edge of the base of the jirimitive and to the intersection of two 
planes of the seventh modification, (see Plate 21.) Tlicy are 
therefore produced by a decrement by five rows in height on the 
edges of the base. 

Tjastly, the eleventh modification is produced on the same 
edges, by a decrement by one row being parallel to the line of 
liitcrst^ction of two adjacent fiices, Plate 23. There would be 
no difficulty now to And the indices of these mcKlificalions rela- 
tive to the octohedron, and, to calculate the *incidenccs of any 
two planes having once measured 2 on 1 . 

1 he conclusions to be draw^n from the preceding observations 
are, that the parallelisms which frequently exist between the 
edges of a crystal, are of great importance ; they arc a proof of 
the sinjplicity of tht juncture. They enable us, without mea- 
surement, to determine a secondary face, when they are observed 
to exist between two sides of that face and two known edges of 
the crystal. The measurements in that case ha\e no other use 
than to try the accuracy of the goniometer, and the perfection 
of the crystal. When a crystal is descrilxid, these parallelisms 
should Ij€ carefully mentioned : in the rough drawings, they 
should be preserved as nearly as possible. In exact drawings, 
the orthographic projection slioiild always l)c used. • 
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Art. VI . — On {he Effects ofMagnetUtP on Chronometers. By 
Peter Lecount, Esq. ♦ In a Letter to Dr Brewster. 

Sir, 

The following observations on Chronometers are much at 
your service, if you think them worthy a place in your Journal. 

l^nd by your last Number, that tJic subject of the iron in 
ships affecting Chronometers, lias employed Mr Barlow’s atten* 
tion as well as my own, and that he attributes it to the same 
cause that I do, viz. a ^portion of fixed magnetism in tlie steel 
of the balance or its spring. For my part, I think it will not 
be found possible to ascertain any shiprate for chronometers, 
which shall correct the errors arising from this cause, from the 
direction and strength of tlic attraction of the iron in a ship 
undergoing such considerable change as it does in different 
dips. I always considered the remedy to lie alone in the hands 
of the maker, who should carefully ascertain that no steel what- 
ever in a chronometer possesses any fixed magnetic quality ; 
and I pdnted this out to a chronometer-maker in London, in 
November 1820, shewing him, amongst a number of balances, 
those which had any portion of fixed magnetism, and tliose 
which had not, &c. ; but it is requisite, that, in this respect, not 
only the balance and its spring should be attended to, but that 
all the steel in the instrument should be deprived of this qua- 
lity, particularly the steel-spindles of the fusee, barrel, &c., for 
it is to magnetic attraction, residing wholly in the machine, that 
I attribute the alteration which lakes place in the rates of chro- 
nometers on shore in different parts of the world, and which is 
often very considerable. These attractions may act in several 
ways ; if there is fixed magnetism the balance, and variable 
magnetism in the spindles of the wheels, the rate may be alter- 
ed by any considerable alteration in the dip, as the direction 
and strength of the variable magnetism will thereby become 
changed ; the same effect may be produced, if the fixed mag- 

! 

• Mr Lecount is already known to the public by bis interesting work “ On 
the Changeable Magnetic Properties possessed by all Iron Bodies, and the difib- 
rent effects produced by the same on ships' compasses, fVom the jMtion of the 
ship's head being altered," Lond. 1830. Some account of his Observations wiU 
>c found in this Jourr^, VoL IV., p. 296., &c. and p. 436.»Eo. 
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netism is in the spindles of the wheels, &c. and the variable 
magnetism in the steef of the balance,— the balance-spring will 
likewise be acted on under similar circumstances, I should 
therefore think it absolutely necessary, that all the steel in the 
machine should be divested of the fixed magnetic quality 
the variable ones will have no effect on each other : this can al- 
ways be done by the action of fire, and if the mechanic, in the 
process of hardening and temi^ering the steel, always carefully 
cof)ls it in a direction at right angles with the dipping-needle, it 
will rarely be found to possess any |^ortion of fixed magnetism, 
fis, on the contrary, it will be found, that small steel bodies, if 
heated red hot, and cooled in the direction of the dipping-, 
needle, w'ill often acquire this quality. 

I am of opinion, that this fixed magnetism, if carefully ex- 
cluded from the machine at first, m ill not be found to return 
from the continual motion of its parts. 

A very necessary precaution with respect to tlie use of these 
instruments, is always to hang them up on board ship at a con- 
siderable distance from the compasses. I have known an..eicel- 
lent chronometer rendered useless for the time, by l)eing kept 
'within two feet of the ciibin compass, and which, when removed 
to a difierent part of the cabin, perfonned remarkably well. 

While, on this subject, I cannot help expressing my surprise, 
that although it has long been shewn that the time form for the 
teeth of machinery, which will prevent friction, is tliat of an 
arc of an epicycloid,® yet this has never been adopted in chro- 
nometers. I can only supppsc it to arise frotn the difficulty of 
reducing such small teeth to the fomi of that curve. If I 
thought it likely that 4.he makers of these instruments would 
adopt this form of the teeth, I should be happy to propose an 
easy method of arriving af it for the smallest wheel used in 
them I am, Sip, ymiv obedient Servant, 


IIi9 Majesty’s Ship, Queen Charlotte, 
Portsmouth HAanouR, 
Novemlter 10. 




Petkr Lkcocnt, 

^lidshipman in the Royal Navy. 


• A simple and practical method of giving the cpirycloidal foi m to the teeili 
of small wheels, is a desideratum in Mechanics, and Mr Lecount n ill do a great 
service to i^tch and clock niakcrs by communicating his method — Ld. 
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AttT. \11.— Extracts Jhim Dr Hibuhrv's Description tjf ffie 
Shetland Ishmds. 

Xhe learned and valuable work from which we have made 
the following extracts^ has been just published by Dr Hibbert, 
under the title of “ A Description of the Shetland Isla^ndsy 
comprising an Account their Geology^ Scenery^ Antiquities^ 
and Superstitions f and will be perused with much interest by 
the geologist, the antiquary, and the general reader. 

As our geological readers have already been made acquainted 
with Dr Hibberfs Mineralogical Survey of Shetland, through 
the medium of this Journal we shall limit our extracts at pre- 
sent to those objects of general science w^hich will be more inte- 
resting to anotl^er class of readers, 

I. Account of ilic Pursuit and Capture of a Drove of Whales. 

I had landed at Mr Leisk’s of Burra Voe in Yell, when a 
jRshing-boat arrived with the intelligence that a drove of Ca'^ii^ 
Whales-|- had entered Yell Sound. Females and boys, on hear- 
ing the news, issued from the cottages in every direction, making 
the hills reverberate with joyful exclamations of the event. The 
fishermen armed themselves with a rude sort of harpoon, formed 
from long iron-pointed spits; — they hurried to the strand, launch- 
eil their boats, and at the same time stored the bottom of them 
with loose stones. Thus was a large fleet of yawls soon collect- 
ed from various p 9 ints of the coast, which proceeded towards the 
entrance of the Sound. Some sl^ht irregular ripples among 
the waves shewed the place where a shoal of whales were ad- 
vancing. They might be seen sporting on the surface of the 
ocean for at least a quarter of an hour, disappearing, and rising 
again to blow. The main object was to drive them upon the 
sandy shore of Hamna Voe, and it was soon evident that, with 
their enemy in their rear» they were taking this direction. 
of^he boats were ranged in a semicircular form, being at the 
v^liistance of about 50 yards from the animals. A few skiffs, 
however, acted as a force of reserve, keeping at some little dis- 

V 

• Sec this Journal^ Vol. I. p. 290. and Vol. II. p. 67. 

-f- The Ca-’jng Whale, under the nnnic of Dclyhinua Deductar^ is figured in Cap-ir 
lain Scot J thx'H v.-ork on the Arctic Regions. It seldom exceeds 22 feet in length. 
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tance from the main body, so that they might be in readiness to 
intercept the whales, should they change their course. The 
sable herd appeared to follow certain leaders ; who, it M^as spon 
feared, were inclined to take any other route than that which 
led to the shallows on which they might ground. Immediately 
the detached crews rowed with all their might, in order to drive 
back the fugitives, and, by means of loud cries and large stones 
thrown into the water, at last succeeded in causing them to re- 
sume their previous course. In this temporary diversion from, 
the shore, the van of the boats was l^hjrown into confusion ; and 
it was a highly interesting scene to witness the dexterity with 
which the Shetlanders handled their oars, and took Up a new 
semicircular position in rear of the whales. Again the cetacea 
hesitated to proceed into the inlet, and again a reserve of boats 
intercepted them in their attempt to escape, while a fresh line 
of attack was assumed by the main body of the pursuers. It 
was thus that the whales Avere at length compelled to enter the 
Harbour of Honma Voe. Then <lid the air resound witl^ the 
shouts that were set up by the boatmen, while stones were ilung 
at the terrified animals, in order to force them u]x>n the sandy 
shore of a small creek ; but before this object could be eftected, 
the whales turned several times, and were as often driven back. 
None of them, however, were yet struck with the harjxxm ; for 
if they were to feel themselves wounded in deep Avater, they 
would at all hazard^ betake tliernselves to the open sea. The 
leaders of the drove soon l>e^n to ground, gnittiiig at the same 
time a faint murmuring cry, as if for relief ; the sand at the 
bottom of the bay was disturbed, and the water was losing its 
transparency. The shoal of whales which followed increased, 
as they struck the shore, the muddiness of the bay;^ — they mad- 
ly rolled about, irresolute from the want of leaders, uncertain 
of their course, and so greatly intimidated by the shouts of the 
faoi^tmen, and the stones that were thrown into the water, as to 
be e^y preiTented from regaining the ocean. Crowds of n&. 
lives of each sex, and of all ages, AVere anxiously collected on 
the banks of the voe, hailing ivith loud acclamations the ap- 
proach gS these visitants from the northern seas -and then be- 
gan the work of death. Two men, armed with sharp iron-spits, 
rushed breasuhigh into the water, and seizing each a fin of the 
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nearest whale, bore him unresistingly along to thd shallowest 
part of the shore. One of the deadly foes of this medeest of the 
inhabitants of the sea deliberately lifted up a fin, and beneath it 
plunged into the body of the animal the harpoon that he gra^-» 
ed, so as to reach the large vessels of the heart. A long state 
of insenability followed, succeeded by the most dreadful con- 
vuUaons ; the victim lashed the water with his tail, and deluged 
the land for a considerable distance : another death-like pause 
ensued ; throes still fainter and fainter were repeated with shorU 
er intermissions, until rt **length he lay motionless on the 
strand. The butchers afterwards set off in a different direction, 
being joined by other persons assuming tlie same functions. 
Female whales, appearing, by their hasty and uncertain course, 
to have been wrested from their progeny, and sucklings no less 
anxiously in quest of those from whose breasts they had re- 
ceived their nutriment, w’^ere, by the relentless steel of the har- 
pooner, severally arrested in their pursuit. Numerous whales 
which had received their death-wound soon lined the bay, 
while others at a greater distance were rolling about among the 
muddy and crimsoned waves, doubtful whither to flee, and ap- 
pearing like oxen to wait the return of their slaughterer. Wan- 
ton boys and females, in their anxiety to take a share of the 
massacre, might be observed to rankle with new tortures the 
gaping wound that had been made, while, in their blood-thirsty 
exultation, they appeared to sui-pass thowse whose more imme- 
diate duty it was to expedite the direful business.. At length 
the sun set upon a bay that seemed one sheet of blood : not a 
whale was allowed to escape ; and the sjtrand was strewed over 
with carcases of all suses, measuring from six to twenty feet, and 
amounting to not fewer than eighty ra number. Several of the 
natives then went to their homes in orde|- obtain a shcwl re- 
pose; but as the twilight in this northern latitude was so bright 
as to ^ve little or no token of the sun’s departure, many 
imremittingly intent upon securing the profit of their labour^ by 
separating the blubber, which was of the thickness of three or 
four inches. It was supposed that the best of these whales 
would yield about a barrel of oil ; and it was loosely computed 
that they were on an average worth from . L. S to L. 3 Ster- 
ling a-picce, the value of the largest being as much as L.6. 
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The diyiaon of the }>rofits that accrue from these whales, was, 
from very ancient times, regulated by strict laws, which on the 
introduction of feudality varied from those of Denmark. “ As 
soon,” says Mr Gifford, as the whales are got ashore, the 
Bailie of the parish is advertised, who comes to the place, and 
takes care that none of tliem are embezzled ; and he acx^uaints 
the Admiral thereof, who forthwith goes there, and holds a 
Court, where the Fiscal presents a petition, narrating the num- 
ber of whales, how and where drove ashore ; and that the Judge 
thereof may give judgment thercupoJi, according to law and the 
country practice. Whereupon the Admiral ordains the whales 
driven on shore to be divided into three equal parts ; one of the 
parts to belong to the Admiral, one part to the salvers, and 
one-third to the proprietor of the ground on which the whales 
are driven ashore ; and he appoints two honest men, who are 
judicially sworn, to divide them equally. The minister or vicar 
claims the tithes of the whole, and commonly gets it ; the Bailie 
also claims the heads for his attendance, and if the Adniiral 
finds he has done his duty, the heads are decerned to him, 
otherwise not.” In consequence, however, of frequent disputes 
that took place on this tripartite division of the whales, tlic Farl 
of Morton, who was invested with the droits of Adniimlty, ap- 
pears to have comjiounded with the landed proprietors of Shet- 
land, by agreeing to accept a definite sum for his .share of the 
capture; but his su 4 *cessors have, I believe, relinquished the 
claim altogether. 

II. Accoinit of^thc Ling Fishery at the Haaf. 

On the north of the parish of Northmavine, the low hilly 
ridges, formed by the sea fcto deep fissures or caverns, termi- 
nate in a line of ragged coast, agreeably diversified by a long 
narrow peninsula of green land jutting out far into the Northern 
Ocedti, which is named Feideland, an appellation of true Scan- 
dinavian origin, that is explained by Delies, in his description 
of Feroe. He observes, that where grass is found so abundant 
and juicy, that oxen feed thereon both wdnter and summer, such 
places ai^ named Feidclands ; and it is very remarkable, he 
adds, that where there are any Feidclands, they invarmbly turn 
to the north-east and north. Every where the coast js awfully 



244 Extracts from Dr Hibbcrt’s description 

wild, the peninsula is broken on each side into steep precipices, 
exhibiting now and then a gaping chasm, through which the 
sea struggles, while numerous stacks rise from the surface of a 
turbulent ocean, — ^the waves beating around them in angry and 
tumultuous roar. This is a great station for the ling fishery, 
which commences in the middle of May, and ends on the 12th 
of August. When any fishermen resort, for the first time, to a 
convenient place of this kind, they are allowed by the law to 
build for themselves liuts, on any site which may be uninclosed, 
uncultivated, and at a di^tonceof not more than 100 yards from 
the high water-mark. These are constructed of rude stones, 
without any. cement, being made no larger than is sufficient to 
contain a six-oared boat’s crew. The men form the roof of 
thin pieces of wood, on which they lay turf they then strew a 
little straw upon the ground, and snatch from their severe la- 
bours a short repose. On the narrow isthmus of low marshy 
land, that connects the peninsula of Feideland to the Mainland, 
is interspersed, widi all the disorder of a gypsey encampment, 
a number of these savage huts named summer lodges^ and in the 
centre of them is a substantial Ixwth, used by a factor for curing 
fish. Here I met with excellent accommodation, owing to the 
kindness of Mr Hoseason, who had sent from his house at Loch- 
end every refreshment I might need, together with a comfort- 
able bed for the evening, Feideland is a place j)osscs5ing ho 
little interest; a remarkably busy scene is presented by the 
numerous crews ^ling to the Haaf, or returning from it laden 
with fish ; — some men are busily Engaged in weighing the stock 
of ling, cod and tusk, as it is brought in to the factors ; others 
in spreading their lines on the rocks to dry, or in cooking, vic- 
tuals for their comrades who may Jie employed on the haddock 
grounds, or in brushing, splitting and salting the fish that are 
brought to the door of the booth, but^ to the naturalist, Feide- 
land presents attracUohs of no mean kind ; the numerous rare 
maxine prqj^uctions that are continually drawn up by the lines 
of the fishermen, which a small perquisite might induce tliem to 
preserve and bring to the shore, would richly repay him for 
lingering several days in such a station. 

I shall now take an opportunity of giving an account of the 
Ling Fishery, as it is prosecuted at the Haaf. 
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The Ha^ is a namc^ applied to any fishing-ground on the 
. outside of the coast, where ling, cod, or tusk may be caught. 
Not much above a century ago, the fishery for ling and cod 
was prosecuted much nearer shore than it is now, and fishing 
places, designated RaitJiSy were pointed out by certain land- 
marks called Meiths, so that every one knew his own raith, and 
any undue encroachment upon it was considered no less illegal 
and actionable, than if it had been upon a landed inclosure. 
The fishermen, however^at the present day, find it their interest 
to seek for ling at a much greater di^ance, even to the extent 
of thirty or forty miles. 

The men employed at the Ilaaf are from eighteen years of 
age and upwards. Six tenants join in a boat, their landlords 
importing for them irames ready modelled and cut out in Nor- 
w^ay, which, when put together, form a yawd of six oars, from 
18 to 19 feet in keel, and six in beam ; it is also furnished with 
a s(|uare sail. 

(In the 25th ol* May, or on the 1st of June, the fishenmen 
repair to their several stations. They either endeavour, witR 
rod and line, to prixiure for bait the fry ol‘ the coalfish, of the 
age of twelve months, named Piltocks, or they obtain at the ebb 
mussels and limj>ets; and then going out to sea six miles or 
more, lay their lines for haddocks, and after obtaining a sufli- 
cient supply of these fish, reserve them lor bait. 

The Feideland Haaf being 30 or K) miles from land, the 
fishermen endeavtmr to*leave their station in the morning of one 
day, so as to l>e enabled to retiwn in the course*of the day fol- 
lowing. And if, owing to boisterous weather, they liavc suffer- 
ed long detention in their»lodges, the first boat that is launched 
induces every weather-bound crew to imitate the example ; it is, 
therefore^ no unusual circums&nce U) see, in a fleet of yawls, all 
sails set, and afi oars •plied, nearly at the same instant of time. 
Fach l)oat, in the first turn that it makes, observes the course oi’ 
the sui^ and then strives to be the first which shall arrive at 
the fishing station. 

Some few of the fishermen, during their voyage, supersti- 
tiously forbear to mention in any other name than one that is 
Norse, or in^some arbitrary word of their own coinage, substi- 

VOL. VI. XO. 12. APHIL 1822. 
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luted for it, various objects, such, fop instance, as a, knife, a 
church, the clergyman, the devil, or a cat. When after a tug. 
of 30 or 40 miles, tlie crew has arrived at the Haaf, they pre- 
pare to set tlieir /which is die name they designate the lines 
by that are fitted witli lii^-hooka. Forty-five or fifty fathoms 
of tows constitute a hughi^ and each bught is fitted with from nine 
to fourteen hooks. It is usual to call twenty bughta npackic^ 
and the whole of U^e packies that a boat carries is a fiect (^taws, 
Tlius, while a boat in the south or east of Shetland carries only 
two or three packies, a flpet of tows used on the Feideland Haaf 
amounts to no less than six, these being baited with seldom less 
than 1£00 hooks, provided with three buoys, and extending to 
a distance of from 5000 to 6000 fathoms. 

The depth at which ling are fished for varies from 50 to 100 
fathoms. In .setting the tows, one man cuts the fish used 
for bait into pieces, tw'o men bait and set the linos, and the re- 
maining three or four row the boat. They sink at certain dis- 
tances what they call CappiC’Sia’ms^ the first that is let down 
being called the Sieeth, These keep the tows properly fixed to 
the ground. When all this labour is finished, which, in mode- 
rate weather, requires three or four hours, and when the last buoy 
has floated, tlie fishermen rest for nearly two hours, and take 
dieir scanty sustenance ; but it is lamentable to think, that their 
poverty allows them nothing more tlian oatmeal bread, and a 
few ^g^ons of water. Their severe labours have never yet ex- 
cited the commiseration of the British (jovernment ; for, owing 
U> the excessive duty on spirits^ they can rarely oflbrd to carry 
with them the smallest supply of whisky. ' ^ 

At length, ono man, by means of 'the buoy-rope, undertakes 
to haul up the tows, — another extricates the fish from the kooks, 
and throws them into a place in the stern named the Shot,— a 
third guts them and deposits their lifers find heftds in the middle 
of the boat. Along with the ling that is caught, there is a 
much less quxmtity of cod and of the Gadus Brosme or tuidk ^ 
these are aH valuable acquisitions. Six to ten wet lings are about 
a hundred weight, and Fiencie six or seven score of fitdi are rec- 
koned St decent haul, — ^fifteen or sixteen a veiy good 
twenty scores of ling are rarely caught, but in such a case, gar^ 
bage, heads, and small fish, are all thrown overboard, nor can 
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lliese Kghten the boat no much as that she will not appear, ac- 
• cording to the phrase of the fishermen, just Uppermg with the 
water. The skate and halibut which may be taken, are reserved 
to supply the tables of the fishermen. That formidable looking 
fish the stone-biter, (Anarhichus Lupus), is also esteemed good 
eating. When all the tows are heaved up, they are deposited 
in the bow of the boat. 

If the weather be moderate, a crew does not need to be de- 
tained at the Feideland Haaf mon than a day and a half. But 
too often a gale comes on, — the men reluctant to cut their 
lines, and the most dreadful consequences ensue. Aliout two 
years ago Mr Wats^in, tlie respectable minister of Northmaviile, 
communicated to the editor of an lEdinburgli paper a striking 
instance of the misfortunes to which the fishermen are liable. 
In speaking of a number of boats that went off* to the Haaf, he 
remarked, tliat “ about the time they were laying their lines, 
it blew strong from tlie south-east, so that it was with much dif- 
ficulty they could haul them in again. The storm increa^i4 
and blew off land ; two Ixiats particularly were in great distress; 
they having lost their sails, and being quite worn out with fa- 
tigue, were able to do very little for their own safety. Luckily 
the wind shifted to the westward, and on the third day the crews 
all reached land, completely exhausted tvith hunger and labour, 
having had nothing but a very little bread and some water. 
Two of the men, one in each of the boats which suffered most, 
died l>efore they came to land, and the rest w^ere not able to 
walk to their houses without assistance.'^ 

III. Account of the Isle of Stefi^ssf the Holes of Scrcuxda^ and 

(he Grind of the Navir. ^ 

The Isle of ^tenne^s, and the Skerry of Eshancss, appear 
at a short distance, exposed to the uncontrolled fury of the 
Western Ocean. The isle presents a scene of^ unequalled de- 
solation. In stormy winters, huge blocks of stones are over- 
turned, or are removed far from their native beds, and liurried 
up a slight adclivity to a distance almost incredlblS. In the 
winter of a taliular-shaped mass, 8 feet 2 inches, by 7 

feet, and 5 feet 1 ’mch thick, was dislodged from its bed, and 

r2 
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removed to a distance of from 80 to 90 feet. I measured the 
recent bed fixtftt which a block had been carried away the pre-* 
ceding winter (A. D. 1818), and found it to be ITiJ feet by 7 
feet, and the depth S feet 8 inches. The removed mass had 
been borne to a distance of 30 feet, when it was shivered into 
thirteen or more lesser fragments, some of which were carried 
still farther, from 30 to 120 feet. A block, 9 feet 2 inches by 
6 1 feet, and 4 feet thick, was hurried up the acclivity to a dis- 
tance of 150 feet. Such is the devastation that has taken place 
amidst this wreck of nature. Close to the Isle of Stenness is 
the Skerry of Dshancss, formidably rising from the sea, and 
shewing on its westerly side a steep precipice, against which all 
the force of the Atlantic seems to have been expended : it affords 
a refuge for myriads of .kittiwakes, whose shrill cries, mingling 
with the dasliing of the waters, wildly accord with the terrific 
scene that is presented on every side. 

The fishing station of Stenness is ocjcupied by the tenants of 
Messrs Cheyne, who, from the liberal manner in which they are 
treated, bear the character of being the best fishermen in the 
tx)untry. About seventy boats are annually employed at the 
Stenness Haaf. It is a^rnputed, that between the middle of 
May and the 12th of August, when the ling fishery ceases, a 
boat makes about righteen trips to the Haaf. Most of the 
ling, cod, and tusk that are cured in Northmavine go to Ire- 
land ; other markets are found for them by Scottish and Kng- 
lish merchants^ in Barcelona, Lisbon, Ancona, and Hamburgh. 
The dangers that the boats ruii at Uie Haaf have often suggest- 
ed the expediency of employing small decked vessels for the 
fishery. Accordingly, there wiMi ah undertaking of this kind 
set on foot about half a century ^ago, but it was in every respect 
ill managed, and failed. 

Leaving Eshaness, where may be*bbserved ah immense block 
erf granite, not^s than three yards in diameter, thrown up by 
Ae sea, I pursued ray way north, along a high gradualiy as- 
cending ridge that impends the ocean, which is covered with 
Ae finestiand softest sward that ever refreAed Ae tired feet of 
the traveller, being frequently resorted to by the^i^abiuiits of 
Northmavine, on a fine Sablmth eveningj as a sort of prome- 
nade. The verdure that embroiders this proud bank, on which 
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numerous sheep continpally feed, pleasingly harmonizes, on a 
• calm day, with the glassy surface of the wide Atlantic ; nor is 
the pleasure less perfect, when the smooth coating of so luxu- 
riant a green turf is contrasted with tlie naked red crags that 
form the precipice below, whitened with the spray of the break- 
ers which continually dash against them with angry roaring. 
The rich surface of pasture that thus gradually shelves from 
the elevated ridge of the coast, bears the name of the Villians of 
Ure ; — and well might we apply to this favoured spot of Thule, 
the compliment that has been often paid to some rich vale of 
England,-—*^ Fairies joy in its soil.’’ After a distance of three 
miles, this gladdening prospect of fertility is suddenly closed 
with the harsher features that Hialtland usually wears. Near 
the mountain lake of Houland, where a burgh, built on a holm 
close to its shore, displays its mouldering walls, the coast re- 
sumes its wild aspect. 

A large cavernous aperture, ninety feet wide, shows the com- 
mencement of two contiguous immense perforations, named ibc 
Holes of Scraada, where, in one of them that runs 250 feet in- 
to the the sea flows to its utmost extremity. Each has an 
o}3ening at a distance from the ocean, by which die light of die 
sun is partially admitted. Farther north, other ravages of the 
ocean are displayed. A mass of rock, the average dimensions 
of which may perhajis be rated at twelve or thirteen feet square, 
and four and a half or hve feet in thickness, was first moved 
from its bed, about fifty years ago, to a disUuice of thirty feet, 
and has since been twice turned over. But t^e most sublime 
scene is where a mural jrilc of porphyry, escaping the process 
of disintegration that is devastating die coast, appears to have 
been left as a sort of rampart against the inroads of the ocean ; 
— the Atlantic, when provokeS by wintry gales, batters a^nst 
it with all the force of reat artillery,— the waves having in their 
repeated assaults forced for themselves an entrance. This 
breach, named the Grind of the Navir, is widened every win- 
ter by the overwhelming surge, diat, finding a passage through 
it, separates large stones frmn its side, and forces th^in to a dis- 
tance of no less than 180 feet. In two or three spots, the frag- 
ments whieli have been detached arc brought together in im- 
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mense heaps, that appear as au accumulation of cohical masses, 
the product erf some quarry. 

IV. Account qftJie Religious Paroxysms of the Shetlanders- 

Ta® kirk was remarkably crowded, siiKe there was a sermon 
to be pleached incidental to the administration of the Sacra- 
ment ; on which occasion 1 had an opportunity of seeing the 
convulsion fits to which the religious congregations of Shetland 
are subject. The introduction of this malady into the country 
is referred to a date (rf hearly a century ago, and is attributed 
to a woman wKo had been subject to regular paroxysms of epi- 
lepsy, one of which occurred during divine service. Among 
adult females, and children of the male sex, at the tender age 
of six, fits then became sympathetic. The patient complained, 
for a considerable time, of a palpitation of the heart ; fainting 
ensued, and a motionless state lasted for more than an hour. 
But, in the course of time, this malady is said to have under- 
gone a modification such as it exhibits at the present day. 
The female, whom it had attacked, would suddenly ^1 down, 
toss her arms about, writlic her body into various shli|)cs, nmve 
her head suddenly from side to side, and, with eyes fixed and 
staring, .send forth the most dismal cries. If the fit had occur- 
red on any occasion of public diversion, she would, as soon as 
it had ceased, mix with her companions, and continue her 
amusement as if nothing had happen^. Paroxysms of this 
kind prevailed ^ost during the warm months of summer ; and 
about fifty years iigo, there was scarcely a Sabbath in which 
they did not occur. Strong passions of the mind, induced by 
religious enthusiasm, were also the exciting causes of these fits ; 
but, like all such false tokens qf divine workings, they were 
easily counteracted, by producing in patients such c^posite 
states of mind, as arise from a sensc^ of shame : thus they are 
under the controul of any sensible preacher, who will ^mini- 
.ajer to a mind diseased,— who will expose the folly of volun- 
tarily yielding to a sympathy so easily resisted, or of inviting 
sucli attacks by affectation. An intelligent and pious minister 
of Shetland informed me, that being considerably aimoyed on 
bis first introduction into die country by these paroxysms, 
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thereby the devotions «f the church were much impeded, he 
• obviated their repetition, by assuring his parishioners, that no 
treatment was more effectual than immersion in cold water, and 
as his kirk was fortunately contiguous to a fresh-water lake, he 
gave notice that attendants should be at hand, during divine 
service, to ensure the proper means of cure. The sequel afed 
scarcely be told. The foar of being carried out of the church, 
and into the water, acted like a charm ; not a single Naiad 
was made, and the worthy minisu r has, for many years, had 
reason to boast of one of the best rt^ijated congregations in 
Shetland. 

When I attended the kirk of Baliasta, a female i^riek, the 
indication of a convulsion-fit, was* heard ; the minister (Mr 
Ingram of Fetlar) very proj^erly stopped his discourse, until 
the disturber was removed ; and after advising all those who 
thought they might be Mmihirly affected, to leave tlie churcli, 
he gave out in the mean tune a psalm. The congregation was 
thus preserved from farther interruption; for, on leaving the^ 
kirk, 1 saw several females wnlhing and tossing about llieir 
aims on the green grass, who durst not, for fear of a censure 
from the jiulpit, exhibit themselves after this manner within the 
saert'd walls of the kirk. 

V' Account of the Teutonic Fortress ^ called the Rurgh of 
Momeu ^ 

I passed along the shore of the open bay of Sandwich, which 
lias been the grave of many seamen, who, by mistaking it foi 
Bressay Harbour, have suffered all the horrors of shipwreck 
upon its exposed shore®*. In crossing a headland to the east of 
the Inlet, a small low island, named Mousa, separated from tlic 
Mainland by a narrov^ strqit, first rises to view; this spot is 
little diversified with hill and dale ; it contains one good house 
with out-buildings and cottages. But the mo»t conspicuous 
object that lines Its shores is the Burgh of Mousa, a ciicular 
building, which, if it did but taper towards its summit, would 
present no unapt bimilitude of a mcxlcrn glass-house. This 
ancient fortiffss stands close to the watcris edge ; by croS‘'ing, 



^^2 Extracts Ji'om Dr HihliertV Deacriptioii 

thwfore, in a boat, a narrow channel, ^little more than half a 
mile in breadth, we are landed immediately under its walls. 

The Burgh of Mousa occupies a circular site of grauud, 
somewhat more than fifty feet in diameter, being constructed of 
middle sized schistose stones of tolerable umform magnitude, 
laid together, without the intervention of any cement. 
Tms very simple round edifice attains the elevation of 4S2 feet ; 


it swells out, or bulges from its foundation, and draws smaller 
as it approaches the top, when it is agmn cast out from its lesser 
diameter ; which sing^ilhrity of construction is intended to ol>- 
viate the possibility of scaling the walls. The door that leads 
to the open area containeil within the struciurc, is a small nar- 
row passage, so low that an' entrance is only to be accomplished 
by crawling ujKin the hands and knees ; and in creeping through 
it, the wall appears of the great thickness of 15 feet, naturally 
leading to tlie suspicion of a vacuity within. On arriving at 
the open circular area included within this mural shell, I found 
the diameter of lihe space to be alKmt feet. On that part of 
tlie wall within the court, which is nearly opposite to the en- 
trance, the attehtion is excited by n numlicr of small apertures 
resembling the holes of a pigeon-house. There arc three or 
four vertical rows of them, having each an unequal projiortion 
of openings, varying from eight to eighteen in number. It was 
now evident that the mural shell of the structure was hollow, 
and that it contained chani[)ers, to which these holes imparted a 
feeble supply of light and air. Beneath the w hole, at a little 
distance from the ground, there is a door that leads to a wind- 
ing flight of stone steps, of the width of 3 feet, which commu- 
nicates with all these apartments: '1 then discovered that the 
shell of the Burgh was composcc^.of two concentric walls, each 
of about to 5 feet in breadth, and that a space of nearly a 
similar dimension was devoted to the construction of the inner 
apartments. In ascending these steps, which wound gradually 
to the top of Uk* wall, I obseiwed that* they communicated at 
regular intervals with many chambers or galleries, one above 
another, that went round the building. These were severally 
of such a height, that it was possible to walk withip them nearly 
upright. The roof of tlie lowest chamber was the floor of the 
second, and after this manner seven tiers were raised. On 
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reaching the highest of the flight of stairs, there appeared 
no reason for sup)>osing that any roof had ever protected tlie 
summit of the building, so that the Burgh of Mousa must have 
been originally nothing more than a circular mural shell, open 
to the top. The height of the inside wall was 35 feet, being 7 
feet less than that ol’ the outside ; tins difference was partly 
owing to the accumulation of stones and earth, which had flUecl 
the inner court. 

The mtxle was now evident ro which this Burgh had been 
intended to give security to the persons and property of the 
arxient inhabitants of Shetland against the sudden landing of 
predatory adventurers. The tiers of apartments contained 
within the thick walls would afford a shelter to women and 
children from the missile weapons of assaulters, besides being 
repositories for grain and other kinds of property, as well as 
for the stores wliereby a J(»ng siege might be sustained. The 
low narrow door within the court, which admits of no entrance 
but in a creeping posture, might be easily secured at a short 
notice by large blocks of stone. It has been nmiarked of the 
rude forts similar to these which occur on the shores of Scandi- 
navia, that they were seldom taken by an enemy, unless by 
surprise, or after a long bl(x:kade ; tliat frequently terraces and 
artificial banks were raised near that side of the wall which 
was the lowest, and that the bf^sieged were then annoyed with 
arrows, stones, boiling-water, or melted pitch, lieing thrown in- 
to the fort ; — offensive weapons which they did not neglect to 
return. The history of the Burgh of Mousa* confirms lh& cor- 
rectness of this observation ; its higli walls bulging out from 
their foundation, defietf any attempt to scale them ; for, when 
they were encompassed by one of the Earls of Orkney, he hiid 
no hopes of inducing the fortress to surrender, but by cutting 
off supplies of f(xxl,^nd then waiting the event of a long 
siege. Altogether the building was well adapted for resisting 
the attacks of the ancient piratical hordes of these seas, wht), 
from the short summers of northern latitudes, and from the in- 
capability of their vessels to sustain a winter’s navigation, durst 
not allow themselves to be detained on the coast by any tedious 

m 

operatiops of assault. 
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Before quitting the Burgh of Mousay I endeavoured to ex- 
plore some of the chambers beloo^ng to it, but owing to the 
ruined state of the floors, the attempt was too hazardous. A 
lively histotian has remarked, that in Scandinavia, such recesses 
were often devoted in days of yore to the security of young 
damm^ of distinction, who were never safe while so many bold 
warrioSirfl were rambling up and down in quest of adventures* 
It is also surmised, that galleries like these which run winding 
around the walls, were, from the direction which they took, 
not unfrequently distioghislied by the name of Serpents or 
Dragons ; and hence the many allegorical romaunts that were 
coined concoming princesses oi great beauty being guarded by 
such monsters. It is unlucky, how^ever, for the historical inte- 
rest of the Dragon-fortress of Mousa, that within the dismal 
aerpentine windings of its apartments, was confined a damsel 
past her prime of life, and as well entitled to be “ shrined for 
her brittleness,’' as any of the frail heroines of anti(|uity. In 
the fourteenth century, when, by the rights of udal succes- 
sion, there were joint Earls of Orkney, Dame Margarets, the 
widowed-mother of one of them, listened to the lawless im- 
portunity of the gay Brunnius. Harold, her son, became im- 
patient of the family disgrace, and banished from the islands 
his mother’s paramour, as well as the illegitimate offspring that 
were the fruits of the connection. But, in the course of a short 
time, Dame Margareta’s beauties attracted the notice of a more 
honourable suitof, who was no other than Harold’s partner in 
the Earldom of Orkney and Shetland. Erlcnd preferred love 
to the Dame, which she returned, but as her scwi, from some 
cause, was averse to the nuptials, the*^ parties entered into a 
tender engagement without his consent, and afterwards fled* 
from his fury with all speed into Mousa. Then must Harold 
needs follow them, his hostile barks sailing in pursuit, as fast as 
if a^l the winds of heaven had driven them ; and then, anon, 
fled the dame Margareta and Erlend into the fort, within the 
dark recesses of which they nestled like two pigeons in a dove- 
cot The Burgh was beset with troops, but so impregnable 
was its construction, that the assaulter found he ha^ no chance 
of reducing it, but by cutting off all suppbes of food, and by 
this means waiting the result of a tedious siege. And now 
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turn we to the gejntle pfiiir in the fortress, that we may speak of 
» what pain they must there endure, what cold, what hunger, and 
what thirst. In such a dog-hole,— a conjurer’s circle gives 
content above it ; — a hawk’s riiew is a princely palace to it.”— 
But Harcdd had powerful foes in other places wherewith to con- 
tend, and, on this account, he gave heed to the advice of his 
followers, that Erlend should be retained as a friend and not as 
an enemy, and that he ought not to despise the new family al- 
liance. A reconciliation took place, and then, with great joy, 
returned the parties to their several pifrspits, well satisfied with 
each other. Such is tlic story chronicled by Torfseus, concern- 
ing the siege of Moseyaburgum and the loves of Marga- 

reta and Erlend, her last leman. * 

VI. Method of Bloodletting in Shetland. 

In Shetland there are several native popular medicines. 
Scurvy grass, for instance, is used in cutaneous complaints, 
butter-milk in dropsy, the shells of whelks calcined and poiiniV 
ed for dyspepsia, and a variety of steatite named in the country 
kleber^ for excoriations. But the mode of letting blood, known 
from time immemorial, deserves the most particular notice. 
When the native chirurgeon is called in, he first bathes the part 
from which the detraction is to be made, with warm water, and 
then draws forth his cupping-machine, which consists of nothing 
more than the upper gart of a ram’s horn perforated at the top, 
and bound round with a soft piece of cottoy or woollen rag. 
In applying it to the skin, he sucks out a little of the included 
air, takes off the horn, makes upon the surface of the part that 
has thus been gently raised six or seven slight incisions, again 
fixes the cupping instrument freely draws out the air by the 
reaj^lication of his lips to it, and, either by insinuating his 
tongue within the perforation, or by twisting round it a piece of 
leather or bladder, prevents the ingress of fresh air. He next 
uses coarse cloths, wrung out with warm water, to stimulate the 
fiowing of the blood, and when the horn is half filled, it leaves 
the skin and falls down. The same process is repeated several 
times, unti^a sufficient depletion has been made. It is worthy 
of remark, tliat the African negroes, described by Park, have a 
similar mode of cupping. 
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Art. VIII.— the Ancient History qf Legummous Fruits 
By Professor Link. (Concluded from Vol. V. p. 131.) 

OciMUM {hiufAtv) is reckoned by Theophrastus, in the often 
quoted passage among greens. It has a woody root, like 
{^H.FL Li. C.6. § 6.*S'c/m.)5and is propagated bysliouts (m 
like (1. vi. c. 2. § 1.), the root simple and thick, (§ 7.) 

Dioscorides (1. ii. c. 171.) does not describe the plant ; Galen says 
it is difficult of digestioi^ ^Op. BasiL iv. 333.). Our Basil {Ch i- 
mum basilicum) has been suspected to he the* plant, but it doc?> 
not correspgnd. Sprengel {GeschiclUc der Botanik) quotes a pas- 
sage from Bclon’s Travels, (ii*. c. 40.), in which it is said, that OcU 
mum iir Basilicum grows three times as high in the Last as with 
us, and is cultivated as greens. But lias not Belon taken an- 
other plant for it ? The testimony of* the ancients is not so dis- 
tinct as that we can rest on that account. 

Fconkulum of the Homans, is placed by Galen 
among pot-herbs, and ranked with Anctkuniy whicli is more 
used as a seasoning to food. l''heophrastus ascribes to it a 
naked seed, ranks it with coriander, {H, PL 1. i. c. 11. § 2.) 
calls it sweet-smelling, when joined with other umlicllil'enius 
plants (c. 12. § 2.), and places it among Uie fendacea and 
nv^^KMvXct, (1. VI. c. 1. § 4.) Galen and Dioscorkles do not de- 
scribe the Fennel. The general agreement, even of ditfereot 
languages, — the comparison with other plants,— even the pro- 
perties that have been mentioned, preclude any doubt of 
being our Fennel. It is eaten in the south of Europe as greens. 
As little can we doubt that the of the 

ancients, although not described, (Theophrastus ascribes to it a 
woody root. Hist. PL 1. vii. c. 2. § 8.), yet, when c*ompared witli 
other umlielliferous plants, in respect td the 'uses made of it, and 
the genera] agreement, is our Dill, {AnetJmm graveolcm)^ The 
same thing applies to which is probably our Co- 

riander. Of the umbelliferous plants, many are eaten by us as 
Hfreens, for instance, Scandisr certfolium^ Myrrhis odoraiai 
CharophyUum sylvestre^ JEgopodium Podagrasria^ several 
others, sometimes !>y themselves, sometimes along with other 
plants. Dioscorides mentions three such edible plants, yiyyihwf 
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Avliich is plentiful in Sjjria and Cilicia, and and xxUa?ug, 

(1. ii. c. IST*-— **109.) The fir^t has leaves like those of the wild 
carrot, (Daucus Carota sylvestris)^ but finer, and qi} a bitter 
taste, and also a white and bitter rmit. Daucus Gin^dium, 
which grows wild in the south of France, is very probably an- 
other plant. 7:x«tv^vi is somewhat sharp, bitter, and edible. 
This is not the case widi MyrrM^ odorata or Scandix cerefidmm,^ 
which have rather a sweet taste and a pleasant smell. is 

often mentioned by the Greeks, because this plant was much 
used at Athens by the poor as greens has leaves like 

fennel, a white, sweet-smelling umliel, and is eaten both raw 
and dressed. It is therefore none of the species wjiich we now 
call Caucalis. Theophrastus rn^kes no mention of this plant. 

I dare not venture to determine it. 

XiXtfv of the Greeks, Apium of the Romans, appears to be our 
Parsley, {Apium petroselinum), I’lie curled variety, not common 
among umbelliferous plants, distinguishes this plant, and is dis- 
tinctly named by Theophrastus, {Hist PL 1. vii. c. 4. § C.), as 
by Pliny, (1. xix, c. 8.) and otliers. It is not classed among tlie 
Olcra^ but among die Condimcfita, All that the ancients say ol‘ 
apium contradicts not this description. Only the of 

the poets has been considered to be Apium graveolens; for which 
opinion I know no reason, since parsley grows in moist, boggj* 
places. Although Dioscorides says of (1. hi. c. 74.), it is 

larger than the garden it is yet too rash to conclude that it 

is Apium graveolens. Linnieus mentions Sardinia as the native 
country of parsley ; but it is’found wild throughout the whok? 
north of Europe, in mountainous tracts, by pools, and in moist 
meadows. The finely Bivided leaf was eai’ly noticc*d by the 
ancients, and used as garlands, (for example, by the poets in 
the Nemean Games). tTic ancients prized the pure form 
more than we do* thdy admired the leaf of tlie Acanthus, 
but speak nothing of its flower ; at present we prefer flowers 
to leaves. I And no notice among the ancients of the use 
of Celery' (Apium gravetAens) as a relisli. Beckman re- 
marks, that in the year 1690, the gardener Hess speaks oi‘ 
celery as ^garden plant which had but lately become known. 
But John Bauhin says it was early transferred to the gardens, 
only it is softer than the wild parsley* Probably the k>af 
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was first used, then the root, as the use of the root of pars- 
ley is more recent than the leaf. Celery grows in the nor- 
thern and central parts of Europe, but not in the southern, 
within 80 ® N. Lat. Instead of celery, the roots of Smimium 
tAus atrum were formerly in use, and the leaves were eaten as 
greens. This is still done in the south of Europe. This plant 
is the of the ancients, as the excellent description of Dios- 

corides (1. ii. c. 29-) shews ; the Olm atrum of the Romans. 
It grows wild every Adhere in the south of Europe, in the bushes 
and hedges. Probably ifts resemblance to celery may have led 
to the cultivation of this latter plant. 

is placed ffy Theophrastus among the (Hist. 

PL 1. vii. c. 5.) The Romans translated the word into Naetur- 
tiwm. This plant is frequently mentioneil by writers, but no 
where described or exactly marked out ; but it is always quoted 
as a sharp-tasted plant. It is extremely probable that it ought to 
be classed among plants of the cress kind, but it is difficult to 
determine to which <5pccies, especially as different plants of this 
natural order arc eaten as cresses. 

The use of RcK'ket"(i?rfl.9^1m Enica) is much lost ; and even 
in Rauhin'’s time, it was only now and then reared in the garden. 
It was much prized by the ancients. Galen says that the leaves 
could not be eaten by themselves as cabbage, on account of their 
sharp taste, but that they are mixed with lettuce, ^hich is also 
quoted by Pliny, (1, xix. c. 36.) In general, it was rather used 
as food than as ^seasoning. It had the name from its 

giving broth a pleasant taste. Formerly the seeds were used as 
they now are, for mustard ; and Dioscorides mentions only this 
use, which seems, indeed, to have been by far the most frequent. 
That the enwa of the ancients was^ur Rocket, is proved by the 
agreement of all its names, Rocchetta^ Roquetta^ Rauke ; and 
none of its characters contradicts this idea. It grows wild in 
the central and southern parts of Europe. Our Mustard, three 
of which were distinguished by the ancients, Sinapis nu 
grety alba^ and arvensisj was not less frequently used by them 
than by us, as well for seasoning food, as for medicine, and for 
obtaining oil. All these plants grow wild in Europe 

In Theophrastus's Hist. PI. 1. vii. c. 1., also is placed 

among the greens. DitSistondes (1. iii. c. 45.) distinguishes a 
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wild froqi tliat ivhich grows in the gardens, and adds, 

» that the is milder, and better for eating. We may well 
suspect that a seasoning plant, as Thymian saturcia^ or some 
similar plant, is meant ; but, from the scanty notices of the an. 
cients, it is difficult to determine it. 

From the earliest times, the Leek i^ecies has been used as 
a seasoning for food. The Homeric heroes eat nothing but 
flesh ; only as a seasoning to their drink, Hecameda presents to 
old Nestor vcvtm (/?. > 629») IS the onion, 

{AUium cepd)^ according to ail opinions ^ and what Theophras- 
tus says respecting its propagation, {Hist, PI, 1. vii. c. 4. § 10.), 
namely, that one onion has no oilier accessory ones aUached to it, 
points it out distinctly^ There wefe formerly, as there are now, 
many i^arieties, which were named after the places where they were 
chiefly cultivated. Respecting the places of their origin, there is 
not even a suspicion. urKcchatM are by no means our 

Shallot, {AUium Ascahnkmn)^ as is generally supposed, but 
probably a variety of the onion. For Theophrastus say^ 
(a. a. O. § 8.), this species is propagated by seed, and in no 
other way, which is quite the reverse of the manner in which 
shallots are propagated. According to Linnaeus, shallots are 
used in Palestine, and he quotes Hassclquist as an evidence. 
In his Travels, I find only that he found AUium paUens and 
veronense on the Hill of Zion. The e-xku, are that va- 

riety of the onion, or perhaps that particular species, which sends 
out young bulbs, an<f is propagated by means of them. It is 
the Cepa Jissilis of the old botanists ; but the word Jissilis must 
not be misunderstood. — (See Schneider’s AnmerJeungen on this 
passage), or, as Schneider uses the word, is the 

winter onion, {AUium Jisttilomm), It has nothing like A, cepa^ 
except a long neck : the leaves are often cut at the top, as in 
irgrtVoy, (Theophr. 1. c. § 10.) Hence it is sowed, and not plant- 
ed. All this agrees exactly with our winter onion, and by no 
means with the Cepa JissUis^ which is propagated, not by seed^ 
but by bulbs. Therefm^ Diodes Carystius in Athenseus, saya 
rightly, (1. ii. c. 78 .) and y4ruw were species of 

It is also sa^ there to be like the AmpeloproMLS. The of 
the ancients is not A. porrum^ but A, ampekpramm' of the 
older botanists ; for it is said of the onion (Theophr. loc. cit 
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§ ^.) that it sends out young bulbs below ; and therein lies the 
distinction between A, pori'vvi and artipeloprasu^ Linnaeus 
says distinctly enough of A, mnpeloprmum^ HabUmtn orienti\ 
et m»ida Holm Av^lia, The first of these circumstance is 
founded on the fact, that this plant was first introduced at Con- 
stantinople ; the otlier on an old notice of a person calletl New- 
ton, who probably confounded this plant with A^ scorodoprerntm. 
What the Ampclopramm of tlie ancients was, we cannot deter- 
mine, from tile scanty characteristics of it which have been left. 
Perhaps it is A, porruvi. i. This plant, which is at pre^mt gene- 
rally used, grows wild, according to Linna?us, in Switzerland; 
but Haller has doubts upon that point. In Athenams, yinw is 
said to be like the Ampelopixisum ; and as is not used in 
more recent writings, it has probably ^ven place to Ampelopra^- 
anvi. The Scorodopreumrn of the ancients may Ikj considered 
as the A. Hcorodopramuxi of the moderns, that is to say, the 
Ophiosamxlon of the ancient Ixitanists. The A. scorodopra/nim 
of Linmeus is little or nothing different from A- arcimrium. 
As the difference could not be determined, some writers, as for 
instance Willdcnow, considered the Ophioscorodttn to be quite a 
different plant, which Linnaeus had taken for a variety of A.sco- 
rodoprasum, in fine, is A. sativum^ without doubt. 

What the ancients say of its strong smell,— of its propagation, 
which is by bulbs, but likewise, altliough more tardily, by seed, 
— <igrtH?s perfectly with this. According to Linnaeus, garlic grows 
wild in Sicily ; but this opinion is founded on ^ ancient and 
very doubtful nStice of Cupaiiuv^. Among the cultivated leek 
specnes, we are only acquainted with the birth-place of A. sclia^- 
nopramm^ which grows wild on the muimtains of southern Eu- 
ropi% but was not cultivated, so far fts 1 know, by the ancients. 

What the Asparagus of the aficients in general was, we are 
informed by Galen, {De Ailment. Racult 1. ii.), namely, the 
young Bh(X)ts of 'various plants, as, for example of Lettuce, 
Mallows, Beet, Lapathum, and some others which are eatc^n^ 
Anparagiuf^ in Theophrastus, is one of the prickly species of the 
,.;^nuB Asparagus, which grow in the south of Europe. Dios- 
corides descril)es a garden asparagus so exactly, that it is impos- 
sible to doubt that it is our common asparagus, ft was eaten, 
too, and its effects were the same witli tliose of our asparagus. 



Leguminous Fruits^ ** 261 

^'he culture of aspara^s, as Cato has described it, (c, 61.), al. 
so corresponds with thtft of this plant. We learn from Galen 
that the ancients not only ate the young stems of many plants, 
but the young shoots of many trees and bushes, fof instance 
PisUicia terdnnthm^ VUex Agnus castus^ and others. 

The tumiy (Brasska rapa) is probably a variety of tlie Brassica 
napus, as the large and small turnip are not different in species. 
Turnips were well known to the ancients, and they had several 
varieties, which it is not easy to determine. This much is clear 
from Columella'^s notices, (1. ii. c. 10. that rapumwas the 

large turnip, which was used for foddet, napum the small tur- 
nip. Theophrastus (1. vii. c. 4. § 4.) mentions two species of 
ytyyvXtf, the male and female. Athenajus quotes y^yyvAiV, 

iyelppi¥6ii, (1* l«i0*— 134.) but without any more 

precise notices. Pliny translates y<»yyt;x4 by rajmm^ by 

‘fiapttm^ (1. xix. c. 5.). Galen considers /iwMs to have the same 
meaning with y«yyi/Aii, {Dc AlimcnL Facult 1. ii.). The names 
were thus determined, except some in Athenacus, which can no 
longer be defined. The plant seems to be a native of centril 
Europe, for it is often found in countries where its cultivation 
is quite unusual, and always as Brassica napus 

The Romans correctly enough denoted our Radish by the 
name Raphanus^ (Plin. 1, xix. c. 5.) ; and a smaller subspecies, 
called RcAix Syriaca^ had been brought from the east not 
long befv ve l*liny'’s time. Probably the radish came at a late 
period froih the cast iijto Greece, and obtained the name 
wliich word had signified cabjbagc, or ^rhaps from its 

resemblance to cabbage. The ra|||sh is extensively cultivated 
in the east, and in Mysore. Linnaeus places its native country 
in China, probably from confounding it with the Chinese oil- 
i^ish, which seems to be a ^tive of that country. The true 
native country of it remmns uncertain. In Egypt formerly an 
oil-radish was cultivated, (Plin. 1. xix. c. 5.). 

Beckmann has distinctly shewm, in his History of Inventions, 
(P. 4. s. 134.)i that our Carrot is the StaphyKnus of the an- 
cients, and our parsnip their Eiaplvohoscum. The description 
of the latter in Dioscorides (1. iii. c. 80.), is very precise. Thus 
Dioscorides fl. lii. c. 60.) speaks under Staphyllnus of the red 
VOL. VI. KO. 12. apbil 1822^. 
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flower in the centre of the umbel, whieh is proper only to the 
species of the genus Daveus, Columella (I. ix. c. 4.) translates 
StaphyUnitSf which is the Greek name, by PasiintUay under 
which, therefore, our parsnip is by no means included. The 
Dmtcm of the ancients was a medicinal plant, (Theophr. 

PL If ix. c. S3., and Dioscorides, 1. in. c. 83.)« vhu^ Pliny has 
translated by Pastinaca (1. xix. c. 5.), and thereby has made and 
occasioned great mistakes. This error has been increased by 
the circumstance, that some writers, as Galen ^ys, give the 
name Datums to the wi^d Staphyllrms. The carrot {Datums 
carota) grows eveiy where wild with us, as well as the parsnip, 
{Pastinaca sativay Dioscorides says the wild Staphylinus is 
also eaten,* and Alhenieus .quotes a passage from Diphylus, 
wherein it is said, that the StaphyVmus is sharp-tasted, (1. ix. 
c. 13.) In the north of Europe, there grows a wild species of 
Datums^ which much more resembles our cultivated carrot than 
the species which grows wild witli us, and by means of which, 
the passages of the ancients are made more intelligible. The 
name Carrot is old : the largo and full grown plants, says Dr- ^ 
phylus in Athenseus, are called xec^Sho*. In Galen, is pro- 
bably used for kcc^Stos, 

«S'i^aron of the ancients was the common name for our Skir- 
ret (JSivm sisairum). Dioscorides (1. ii. c-139.) says little dis- 
tinct about it : the roots are pleasant to cat. It is not easy to 
say whether the mly of Athenaeus be the same (I. 3. c. 18.), 
since even in this author nothing certain is found. The Slum 
of Dioscorides i«f various, and always a medicinal plant Colu- 
mella says, Jam slser AsSl^tio vmit qu<e semine radix (1. x. 
V. 114.) ; according to which the pWt ought to belong to the 
East. We ought probably also to place the native region of 
ftkirret there, since this plant dbes not grow in any part of 
Europe, and its use is Veiy ancienU Linnaeus says of Sitm 
sisaxum: Habitat in Chma^ probably because Slum ttinsi grows 
there. But the proper Hinsi is different. Galen quotes Siser 
only among the me^cinal plants, and speaks of its bitterness. 
He meansv therefore, a plant different our skirret. Plmy 
says of Siser (1. 19> c. 5.), that it grows in Germany, ^hc best 
kind of it near Gdduba, a Castle on the Rhine, ~that it was 
always brought from Ymrmaus by Tiberius, who was very fond 




of it ; and thiit it lias a very bitter root, which is sweetened by 
Jdmt He evidently means a different SUer^tvoxa that of Dios* 
corides. The ancients thus used the name Slser for different 
plants ; and althou^ at first it rignified skirret, it was after* 
words opidied to many other filants^ which cannot easily be 
a^rtained. 

At this day the ropt of Arum Cotocasia^ is mucii eaten in 
Egypt The ancients named it Arum or Colocodiap and of the 
species there is no doubt. The idmilar root of Arum maciilaium^ 
and still more of it, italicumy was often 'confounded with it^ and 
Galen spealcs of both species under the same name. S<Hnetimes 
also, the root 6f Dracontiim^ he says, was eaten, which has a 
sharp taste, and must be frequently “dressed. It is Arum Dra^ 
tunculus. Arum Colocasia grows wild in Egypt, the other 
two species arc found in the South of Europe 

Sprengel, in the Antiquit, hotan, p. 68., treats circumstan- 
tially and precisely of Aspliodelm. In ancient times its tubers 
were eaten, as we learn from a passage in Hesiod. Diobcorides, » 
also, when treating of edible roots and bulbs, speaks of Asfh^ 
(fclus, Sprtngel says, very justly, that AspJiodelus in Galen 
does not denote AspJiodelus ramosus^ for he speaks of a bulb 
like that of Scilla, whilst AspJiodelus ramosus carries tubers. 
It is also a suspicious circumstance, that Dioscorides speaks of 


the sharpness of the tubers, whilst in jispJiodehis ramosus^ the 
tubers have no sharp point, as We leom from Bauhin and from 
experience. It is also probable,^ that among the ancients this 
plant was confounded with some recited plants, perhaps with 
the large species of OrmtJw^alus, 

Equally difficult is it to say what was the edible bulb of the 
ancients, (JBvlbus csculentus), ^ Many passages in Theophras- 
tus teach us nothing more than that the plant was a bulbous 
plant. This author even s^s, that there are different kinds of 
bulbs, some of which were edible, and might be eaten raw, as 
is the practice in CJiersonesus iaurica, Dmscoridea speaks of 
as a well known bulb, but adds, that those which 
are brought from Lybia are red, and agree well with the sto- 
mach. The bittet ^lecies, and that which resembles the squUI,‘ 
agrees still better with the stomach, (h ii. c. 800,). Galen also 
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speaks of its bitterness, and savs, that in spring the young 
bhoots are eaten (asparagus). Pliny confounds a number of 
plants under this title. The bulb of Megara is repeatedly 
mentioned by the ancients, as well as its stimulating property 
in general. Columella says, (1. x. v. 105.) Qfmque viros acu- 
uni^ armantque jmellas^ Jam Megaris veniant genitaiia se- 
mma bulbi. I'he poets, in many passages, speak of this bulb. 
It has been suspected to be Hyacinthus comosus, but only sus- 
pected, ^vithout any sufficient reason. 

Many roots have bfcn cultivated and eaten in modem times. 
The scorzonera (Scorzoncra Hispanica) was first brought into 
Catalonia, about the end of the fifteenth century, as an article 
of food, os we learn from Manardcs, in his treatise dc lapide 
Bezoar et radice Scm^zoncrce. At a more recent jieriod c'ame 
the goafs beard, (Tragopogtm porrt/blius). Anciently, but 
only here and there, the ClucrophyUum Imlhosum cultivated 
on account of its tubers, as al.n> Campanula rapunculus. Oeno- 
thera biennis^ a North American plant, which has become wild 
in Europe, has also lieen cultivated on account of its edible 
root. 

Beckmann has given very exactly the history of the Artichoke 
(Cynara Scolymus)., in his History of Inventions, (p. 2. 1. 190). 
That Cynara and Cactus arc the same plants, seems to be pro- 
ved by the notions which Atlieiiseus and Pliny gives. But it 
is not clear whether they meant Cynara Scolynius^ the arti- 
choke, or Cynara cardunculttSy the caVdoon ; and as they say, 
after Theophrastus, that the blanched flower-stalks and leaf- 
stalks especially were eaten, it is likely that the latter plant was 
meant. It is then related in wliat way the culture of the arti- 
choke was first introduced in 1473 by the Venetians. The 
cardoou grows wild in the SouVb of Europe. The artichoke 
is not found wild, and probably k is only a subspecies of the 
cardoon, which has been produced by careful culture. 

The SccJymus of the ancients is evidently Scoiymus Hispa^ 
nicuSf which grows wild not merely in Spain, but generally 
over all the South of Europe. Accotding to Dioscoridcs (L 3. 
c. 16.) and others, it was eaten. To this day, in several coun- 
tries of the South of Europe, the toot, receptacl^ peeled nerves 
of the leaves, and young stems are eaten. 
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The pumpkin and cucumber have been known from early 
times, and are reared as esculent fruits. But their native coun- 
try is unknown to us. According to Linnaeus, the melon grows 
wild in the country of the Kalmucks, but other writers say 
nothing of this. Linnaeus places the native country of the cu- 
cumber in Tartary and the East Indies, but these two coun- 
tries are very different, and llie account has been copied from 
Giitdunk. Modern botanists confess that they know not its 
birth-place. Of the pumpkin Linnseusjsays, Bcibiiat in Oriente, 
which account is equally uncertain. Ttte water-melon is said 
to grow wild in Apulia, Calabria, and Sicily, but though they 
are of frequent octiirrence in thosq countries, they liave never 
been found in theii wild state. All authors a)mplain of the 
difHculty of ascertaining the names of these fruits among the 
ancients. The fruits were so well known, that no person 
thought of taking the trouble to do more than mention their 
names. Theophrastus uses only and and some 

subspecies of the first. Dioscorides uses <rtKus and* 

•nkwv. Galen uses icoXoKvvBiHf mTrm {dc allTncntoT, 

faevU. 1. ii.). Of the first he says, that when raw it is unpleas- 
ant to eat, and indigestible. Speaking of the he says, 

that the interior part of the flesh of the in which the 

seeds are not eaten, but that the ^DAowiTTwy is so used. Of 
crotvo; he sajs, some persons readily digest it, but that proceeds 
from a particular consktution of stomach. There is no doubt, 
therefore, that it»A«*tvK3^ is the pumpkin, and vvKm the melon. 
Athenseus ^ys (1. ii. c, 53.), that the xoAwcwvS-ij was called by Eu- 
thydeinos liecfyjse the seeds came from India. On 

the shores of the Hellespont, the long fruits are called the 
round ones In another passage, he says (c. 78.)* 

the are not gatablf unless when dressed. Both names, 

therefore, signify the pumpkin, but is seldom used. The 
short preceding passage has been lost, and is difficult of expla- 
nation; but it is quite evident, that <r/xw «5 and might be 
eaten raw, although only when the former was small and ten- 
der. KdAww^ is translated by the Romans cumrUta^ o-Uvh is 
rendered cucilmis^ Tflvm adswei*s to^qoo,tp which maybe added 
mehynesy probably for Pliny is full of mistakes. 

Apicius says, the cucurbita are used only dressed, but cmcw- 
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meres peeled and pickled, pepo and meh pickled together, (1. iii. 
c. 4.-6.). From all this it is clear, that cucurhita was 

the pumpkin, and that was the cucumber : it is also plain, 
that pepo the melon, but ^in>.Mcwmy mehy remains unde- 

termined. It has lieen suspeclecl to be tlie water-melon, but 
Galen says it is less watery than the 


Aet. IX.— O/i the Ejctraxyrdlnary Darkness that was observed 
in some parts th(r United States and Canada^ in the nwnth 
November 1819. By Fkederick Hall, Professor of 
Mathenmtics and Natural Philosophy in Middlebury Col- 
lege, Vermont*. 

T? HIS phenomenon first attracted my attention on the morning 
of tlie 9th of November 1819. 1 rose at a quarter before seven, 

and found it much darker than it ordinarily is in tlic e\ening at 
the time of full moon. It snowed fast for about au hour ; this 
was succeeded by a moderate rain, whidi conlinuetl most of the 
day. Being occupied, I took no farther notice of the uncom- 
mon darkness till about nine o’clock. At this time, the obscu- 
rity, instead of dimiiiishmg, had ccmsiderably increased. The 
thermometer stood at 84°. A strong, steady, but not violent 
wind, blew from the south. 

The darkness was so great, that a person, wben sitting by a 
window, could ^not .see to read a liook, in small type, without 
serious inconvenience. Several of the students in the college 
.studied the w^hole day by candle-light. A number of the 
chanics in this village were unable to carry on their work with- 
out the assistance of lam]>s. 

The sky exhibited a pale yellowish-white aspect, which, in 
some degree, resembled tlic evening twilight a few moments be- 
fore it disappears. Indeed wc had little else but twilight through 
the day ; and such, too, as takes place when the sun is five or 
ax degrees below the horizon. The colour of objects was very 
remarkable. Every thing I beheld wore a dull, smoky, melan- 
choly appearance. The pbper, on which I was waiting, had tlic 

• From the Memoirv of the American of Ari$ and Sdence^y vol. i\ 

part. n. p. 393. C'dmbrid^ 
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same yellowish-white ‘hue as the heavens. The fowls show- 
^ ed that peculiar restlessness that was remarked in them during 
the total eclipse of the sun in 180G. Some of them retired to 
roost The cocks crowed several hours incessantly, as they do 
at the dawning of day. 

At 3 P. ]M. the sky brightened up a little, but in the evening 
the darkness became more extraordinary. A person could not 
discern his hand, held directly before his eyes. It was next to 
impossible for a person to find his w^ even in streets where ho 
had been long accustomed to walk. * 

The suii was concealed from our view, nearly the whole time, 
from Monday evening to Friday morning. It did* occasionally 
appear, but was always of a deep blood-red colour ; and the 
apparent magnitude was at least one-third larger than usual. 
This w as very striking on Friday, about nine in the morning. 
A dense, yellow \apour was tlien passing slowly over its en- 
larged disc. The spectacle \vas viewed by many with astonish- 
ment. ♦ 

The darkness was not confined to this immediate vicinity It 
was os great seventy miles west (in the State of New York) as 
at this place. And here 1 beg leave to insert an extract of a 
letter, on this subject, from Noadiali Moore, FiSep of Cham- 
plain, N. Y, a w'ell informed and highly respectable gentleman. 

“ The darkness was first noticed on the night of tlie Gtli 
November, when the, day closing with a hazy atmospliere, the 
night became so exceedingly dark as to rcnder,thc sense of sight 
wholly useless. The liorse and his rider were in equal uncer- 
tainty. The moon, though near the full, produced no sensible 
change as it rose. Even tlie faint profile of the landscape, so 
important a guide to tlie benighted traveller, w^as lost in intense 
obscurity. The atmosphere continued to he clouded by dense 
vapours until the 9th ; when the darkness greatly increased. A 
light snow covered the ground. It blew a strong gale from the 
south. The clouds, from which fine drops of rain were conti- 
nually descending, resembled the pitchy blackness of the smoke 
of a furnace ; they moved in a wild and hurried mamier througli 
the lieavcnsf and, at times, seemed to be closing down upon the 
earth. Several claps of distant thunder were heard, and in a 
town adjoining, a heavy sliower ensued. 
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The water caught hi this shower Was observed to be much 
discoioured. A quantity caught in a clean vessel, exposed in a 
situation where it fell directly from the Jieavens, was preserved 
for many days in a corked phial, and did not wholly de|X)sit its 
colounng matter. In appearance it was not unlike water im- 
pregnated with soot. As to the degree of darkness wliich pre- 
vailed, it may be observed, that writing, reading, or needlework 
could not be properly jierformed without candles. Indeed, 
candles were used during most of the day in many of the houses 
and workshops. Towifrds evening it brightened up a little, but 
night brought darkness tangible.*” 

The darkness was observed throughout the northern portion 
of this State, and in several parts of Canada. At Montpelier, 
about forty miles north-east of this place, it is said to have lieen 
greater than it w'as here. A gentleman, from that town, in- 
formed me that the darkness there was so great, that tJie speaker 
of the House of Representatives could not disiinguisli the coun- 
tenances of the members, so as to determine who was addressing 
him. The same gentleman added, that where he stopped to 
dine, he w as obliged to make use of a candle to distinguish the 
different kinds of food which w ere placed before him. 

In the small quantity of water w^hich fell from the atmosphere, 
I did not observe any extraordinary colour, or smell, or taste. 
It is stated in Lc Cot/rler du BcuH-Canada^ “ that the water was 
of a black colour, as if it had been impregnated w ith a large 
proportion of soc't ; and several persons who hod tasted it, dis- 
covered the taste of soot. This (roiour the water retained a 
considerable time.***’ I have read ren^rks of a similar kind in 
the newspapers from various parts of New England. Had the 
fall of water here been more copious, I should probably liave 
noticed the peculiarity above described. 

The appearance of the heavens during the late period of dark- 
ness, was very much like that which is f requently occasioned by 
extensive fires in the woods. An effect, similar in kind, but far 
inferior in degree, was produced a few years since, by the fires 
which raged several ti^eeks, and consumed most of the under- 
wood on the Green opposite this placcJr The dark- 

ness observed at that time was very considerable, and the sky 
)v^as of a pale yellowiftb-rred aspect. 
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The cause assigned* by Dr Williams *, for the uncommon 
darkness of 1780, is perhaps the most satisfactory which could 
be given. But in the present case, no similar cause can he sup- 
posed, at least in New England. No great fires were destroying 
our woodlands. It was too late in the season. The combus- 
tible matter of the forests was not sufficiently dry. 

The darkness of 1780 occnrrtd in May, after a long period 
of dry weather; that of 1819 in November, vathout Ixjing pre- 
ceded by any un^isual drought, especially in this part of the 
country. The former lasted only thirteen or fourteen hours ; 
the latter nearly a week. 

The cause of tiils phenomenon^ whatever it may be, is un- 
doubtedly to be sought at a considerable distance to the south 
of New England. Many persons in this vicinity, as well as my- 
self, observed, that when the wind blew most powerfully from a 
southerly quarter, it brongfit with it a vast quantity of smoke, 
or of something much resembling it; and that the sky was ^hen 
the darkest; that when the wind shifted, and blew a short lime 
in any other direction, the atmosphere was in a degree cleared 
of this smoky matter. During the time the darkness lasted, 
there was for the most pai't a pretty strong wind from the south. 
On Friday morning it changed to the west, and continued to 
blow for some lime from that quarter. The unusual obscurity 
gradually disappeared, and objects, liolli in the heavens and 
upon the earth, soon assumed their ordinary aspect. 

Since writing the above, I have seen an article in the Mis- 
sionary,'^ of the 12th of November — a very respectable j)aj)er — 
printed at Mount Zion^ Hancock Co. Georgia, relating to this 
phenomenon. It is statetl, that “ the atmosplicrc had been very 
smoky for about a fortnight preceding; so much so, that it had 
literally intercepted .the ravs of the sun at noon during a part 
of this time, and seriously affected the eyes,’’ It is doubtless,'” 
added the writer, occasioned by great fires in the Indian ter- 
ritories. The wind has blown almost invariably from tliat di- 
rection for some time. 

That the late darkness had its origin in some of our most 
southern states, or in tlie territories belonging to them, can, I 


^ Manoirn of the Amcr, Arad, vol. i )>♦ 334** 
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'^tfaink, hardly be questioned. It is by no means improbable that 
it was occaiaoned by hres, running on those immense prairies 
that furnish annually such vast quantities of combustible mate- 
lials. We are told that these prairies are covered with a 
coarse kind of grass, which, before the country is settled in their 
vicinity, grows to the height of six or seven feet This ve- 
ge^tion, another writer observes, becomes sufficiently dry to 
inim dunng the long dry season, called tlie Indian Summer ; 
which commences usually in October, and continues a month 
and a half or two months, during wliich the vegetation is killed 
by the frost, and dried by the sun ; the wet prairies arc also 
dried, and Tbefore the seasoy has expired, the grass is perfectly 
combustible •f*.'*’ In order the more easily to take their game, 
and to facilitate travelling from one hunting ground to another, 
the Indians, we are informed, occasionally set fire to the prairies 
“ towards the close of the Indian summer.*” 


Art. 'K.— Account of a Map hy a Slave to the Hclr-apparent 
^ Ava, By Fuai^cis Hamilton, M. D. F. R. S. Lond. & 
£din., and F. A. S. L. & E. Communicated by the Author. 

This Map (Plate IX.) contains the Mranma territoiy between 
Pre or Prin, and Taunu on the south, and Aniarapura on tlie 
north. It is evident, tliat no scale can be adapted for this map, as 
the five days’ journey between Pre and Taunu are longer than 
the six days’ between the latter and Taunduaengri ; and the seven- 
teen leagues between Taunu and MrdHa, are much longer than 
the thirty-seven leagues between^ the latter and Gnaundugen. 
The reason, perhaps, of these inaccuracies was, that in these 
southern parts, tJie composer liad no places of consequence to 
fill up the space, and, therefore, did not proceed from stage to 
stage, taking room for each, as in the more occupied parts to- 
wards the north. 

I •‘i .ii, — ■■ ■ — — ■ . - 

* See Atwater's Letters to PrOfesnor SUUfnan on Prairie^ of the West, pu- 
blishcd in The Aincrican J^omiud (tfScifmcef yoK L p. 116. 

t See R. W. Wells’s 01 ^ Prairies, published in ^hc same ivork, 

niSli i. p. 
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Heir-apparent i^Ava, 

In tliits map Migiauntaeh is placed to the nortli of Patanago ; 

*1but, in passing both up and down, the place called to me Pa- 
tanago was farthest north. This may have arisen from my 
having transposed the names in copying, otherwise it would 
render us more doubtful of the general accuracy of the map. 

In this map, the capitals of principalities are marked by a 
double circle, the chief places of governments by circles, and 
places dependent on the latter by crosses, or by circles round a 
cross. These dependent places, howeyer, are often larger than 
the seat of Government, on wliich they Bepend. Migiaunra^h, 
for instance, is a place of great trade, and more populous tlian 
PuLanago, on which it dejKmdi?, although the lattel^is a pretty 
considerable tov.n. 

The most valuable part of this map should, no doubt, have 
been the distances given between various places ; but, imfortii- 
nately, on cYamiiialion, I lind, that very great mistakes must be 
here admitted. T'or, we may ohser\t, that from Amarapurato 
Paukkan (Pagalun Mew of Arrowsuiith), the map gives 4*4 
leagues, or 96 British miles road distance, while Arrowsnttih’b 
map gives 90 geographical miles direct distance, so that the 
computed distance on tliis pait of the map falls short of the 
real measurement. ^ In another route the computed league is 
evidently vastly longer, as between Migiaunracli and Ramisaen, 
this map makes only 27 leagues ; while the map by the native 
of Taunu makes tlicb distance from the latter to Pataiiago, 
close to the former, six daysl journey, or 64) leagues. It is 
true, that in the latter map I have found the day’s journey on 
long routc.s to give only J17 geographical miles direct distance ; 
while, in the map now under consideration, the iiieasiired dis- 
tance l)etwccii Amarapura aiwd Paukkan gives nearly 21 geo- 
graphical miles. Eycn lljis allowance, liowcvcr, would by no 
mca^ reconcile the two accounts f and some error in the dis- 
tance between Magiaunrseh and Ramisaen in this map, is evi- 
dent: for the route between Amarapura and Taunu being 
nearly parallel with the Erawadi, north from Prin or Pro, l)oth 
running nearly north and south for a tionsiderablc way.* the dis- 
tance from Bie towns on the Erawadi^ such as Migiaunraeh, to 
the great inland road, in the direction of cast and west, must 
be pearly the same with ihc distance between Pre and Taunu, 
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' that is about 14 geographical miles in a direct line ; and at 
Ramisfien is no doubt considerably to the north of Migiaun- 
raeh, the distance, from the obliquity of its course, must be con- 
siderably more. These errors render the whole distances in 
this map doubtful ; yet a great many of them coincide toler- 
ably with those given in the map by the native of Taunu. For 
instance, Taunu in both, is five days’ journey from Pre. On 
the whole, however, most reliance is to be placed on those 
given by the native of . Taunu, when there is a difference. 
When both coincide, it adds to our confidence. 

The mountains of the Shanwas in this map are represented 
by a chain, running in a straight line, north a little westerly, 
past Taunu and Amarapura ; and the chain has a considerable 
resemblance to mountains, as seen from a distant plain, and as 
these hills appear from the Mranma country ; but there is 
great reason to think, that the delineation by the native of 
Taunu, although very rude, gives a more accurate knowledge, 
and represents the Shanwa country as mountainous, with hills 
running in all directions, and among these numerous valleys, 
which are occupied by many towns, and which, I understand, 
are finely watered, and very productive. It might be imagined, 
that the western limit of this country formed a straight line, as 
represented in this map ; but the map by the native of Taunu 
represents the hilly region as extending first NE. towards 
Gnaunrue, and then NW. towards Ava ; so that the courses of 
the Panlaun and Paunlaun rivers are entirely through the plain 
of the Mranma territory. Although this, when compared with 
the Shanwa country, may be called a plain, yet it is by no 
means a flat like Bengal, but contains many small ridges, and 
little detached hills, some of which are neatly enough represent- 
ed in the slave’s map ; but the greeter part is more carefully 
delineated, with respect to number and extent, in the rude per- 
formance of the native of Taunu. 

In the slave’s map, the Mringngaeh river and its branches 
are i|i6ch better delineated than in the map by the native of 
;^’aiinu ; but the Paunlaun is left out, as no part of its course 
could be included, except a small portion near Taunu. On 
this account, probably, even its branches have been altogicther 
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oiTiitted, although several of them pass through the country 
here delineated. * 

^ A torrent called Paenwa, not connected with these branches 
of the Paunlaun, and omitted by the native of Taunu^ has been 
l(ud down in this map. It rises near a town called Pa?D, and, 
on the 6th of November, when I was at its mouth, 1 found it 
nearly dry. The people on the spot called it Psenghiaun, or the 
Paen Torrent, and gave die name Psenwa to a small town at its 
mouth, which serves as a port for die ti*ade of Pnen Mro, the 
city at its source. ^ 

Ari'. XI. — NcziJ Inquiries into tlt£ Laxvs which observed in 
the Distribution of Vegetable Forms. By Baron Alexan- 
der Humboldt *. 

The numerical proportions of vegetable jbrms may be view- 
ed in two perfectly distinct lights. If we consider plants, group- 
ed together in natural fanulies, widiout having regard to ihcir 
geographical distribution, we enquire what are the types of* or- 
ganization, according to which the greatest number of species 
arc formed. Are there more Glumacea? than Compositae on the 
globe ? Do diese two tribes of vegetables constitute together 
the fourth part of Phaenogamous plants What is the pro- 
portion of Momxjotyletlones to the Dicotyledones These are 
questions of general phytology— of the sciences which examine 
the organization and mutual .connection of vegetables. If we 
view the species which we associate according to the analogy of 
their form, not in an abstract manner, but with regard to their 
climacteric relations, or their distribution over the surface of 
the globe, the questions wl^ch arise afford an interest highly 
varied. What are the ^famili^ of plants which predominate 
ov^r the other phssnogamous vegetables more within the tor- 
rid zone than under the polar circle ? Are the Compositae more 
numerous, either in the same geographical latitude, or on the 
same isothermal band, in the new Continent than in the old ? 

Do the t 3 q>es which predominate less in advancing from the 

0 , 

A aeparate copy of this memoir was sent to u» the author for inf^ertion in 
Otir JOutnai, tltrtmgh 0r Mafcef. 
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equator to the pole, follow the same law of decrease, in propor- 
tion as they rise toward the summit of die equatorial mountains ? 
Do not the mutual proportions of families vary, on isothermal 
lines of the same denomination, in the temperate zones/ £o the 
north and to the south of the equator ? These questions belong 
to the geography of plants, properly so called r they are connected 
with the most important problems belohging to meteorology and 
the natural histoiy of the globe in general. Upon the ]^c]^- 
derance of certain families of plants, depends also the character 
of the landscape, the aspect of a country, whether of a beautiful 
or majestic nature. The abundance of the Gramineae, which 
form vast savannahs, and that of the Palms or the Conifersr, 
are much influenced by the ^ial state of the people, by their 
manners, and by the more or less perfect development of the 
economical arts. 

In considering the geographical distribution of forms, we may 
attend to species, to genera, and to natural families, (Humboldt, 
ProJeg* in Nov. Pm. vol. i. pp. xiii. li. Sz: 33.). Often a single 
bpecies of plants, especially among those* whicli 1 have named 
social plants, covers a vast extent of country. Of this kind, m 
the north, are the heaths and forests of pines ; in equinoctial 
America, the associations of Cac'tus, Croton, Bambusa, and 
Brathys of the same species. It is curious to examine the pro- 
jxirtions of organic multiplication and development. We may 
demand what species in a given zone produces the greatest 
number of individuals ; — we may point oul the families to which 
in difterent climates belong the species which predominates over 
the others. Our imagination is peculiarly struck with the pre- 
ponderance of certain plants, which wc consider, on account of 
their easy reproduction, and the great number of individuals 
which present the same specific characters, as the more common 
jilants of this or tliat zone. In a northern^ region, where the 
Compositse and the Ferns are to the phmnogamous plants in 
tile proportion of 1 : 13, and of 1 : ^5, (that is to say, where wc 
find these proportions on dividing the total number of the pha?- 
nogamous plants by the number of the species of the Compo- 
siUff and Ferns,) a single species of Fern may occupy ten times 
as tnuch space as the whole species of Compositoe together. In 
this case, the Perns predominate over the Compositar by the 
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mass, — ^by the number of individuals belonging to the same 
species of Ptcris or of Pol^podium ; but they do not predominate, 
# we compare with the total sum of tlie species of phsenoga« 
mous plants the diflTerent forms which compose the two groups 
of Ferns and CompositsB. As the multiplication gf all the spe^ 
cies does not follow the same laws^ since they do not all produce 
the same number of indiriduals, the quotient obtained in di- 
viding the total number of phsenogamous plants by tlie nuiii« 
ber of species of different families, does not of itself decide the 
aspect, I might almost say kind of monotony of nature in the 
different regions of tlie globe. If the traveller is struck with 
the frequent repetition of the same species^ — with the sight of 
those w'liich predominate by their mass,— he is not iGss so with 
the paucity of iuJividuals of some other species useful to man. 
In. the countries where the Rubiaceae, the Leguminosaj, or the 
TerebiuthacooB, compose the forests, we are surprised to see how 
rare are the trees of certain species of Cinchona, Hicmatoxylon, 
and the Balsamifera^. 

In turning our attention to species, we may also, without 
having regard to their multiplication, and to the greater*^or 
smaller number of individuals, compare in each zone, in an al>- 
'*olute manner, the species which belong to different families. 
This interesting comparison has been made in tlic great work of 
M. Decandolle, {Regnl Vcgitahilis Sy sterna Naturae^ vol. i. 
]). 1396, 439. 464. 510,). M. Kunth has attempted it witli 

more than 3300 Comyositje already known up to the present 
day, (Nova Genera^ vol. iv. p.,238.) It doe% not point out 
Avhat family predomiyates in the same, degree above the other 
indigenous phacnogamous plants, either by the mass of in- 
dividuals, or by the number of species; but it presents the 
iiumeiical projxirtions betweqp the species of the same family 
belonging to a different country. The results of this method 
are generally more precise, because they are obtained without 
valuing the total mass of phaenogamous plants, after being 
freed with care from the study of each isolated laniily. The 
forms which are the oiost varied, the Ferns, for example, arc 
found under the tropics : it is in the mountainous, temperate, 
iiumid and sbftdy parts of the equatorial n'glons, that the family 
of Ferns prodi^ces the greatest number of sjhcu s. Iu the ttui- 
/ 
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perate zone, there are not so many as -under the tropics: their 
absolute number still diminishes as we advance toward the pole ; 
but since the cold region, for example Lapland, produces spe- 
cies of Ferns which resist the cold better than the ^reat mass 
of phaenogamous plants, the Ferns, by the number of spe- 
cies, predominate more over the other plants in Lapland dian in 
France or Germany. The numerical proportions presented in 
the table which I have published in my Prolegomena de Distri- 
hutlone Geograplnca Plantarum^ and which appears again here 
perfected by the great lalxmrs of Mr Robert Rrown, differ en- 
tirely from the proportions given by an absolute comparison of 
the species which grow in the different zohes. The variation , 
M'hich we «bscrve in proceeding from the equator to the poles is 
not consequently the same in the result of the two methods. In 
this, two of the fractions used by Mr Brown and myself are va- 
riable, since, in changing the latitude, or rather the isothermal 
zone, the total number of phaenogamous plants is not seen to 
vary in the same proportion as the number of species which 
constitute the same family. 

When from sjyecles or individuals of the same form which 
are reproduced according to constant laws, we pass to divisions 
of the natural method^ we may turn our attention to genera, to 
families, or to sections still more general. There arc some ge- 
nera and some families which belong exclusively to certain zones, 
to a particular association of climacteric conditions ; but there is a 
great number of genera and of families which have represen tat i^'os 
in all zones, and at all lieights. The first researches which have 
been ni; !e regarding the geographical distribution of forms, 
those of M. Treviranus, published in Ins ingenious work on 
Biology, (vol. ii. p. 47. 63. 83. 129,),** have for their object the 
dispersion of genera over the globe. That method is less pro- 
per for presenting general results than this, whicli compares the 
number of species of each family, ^or the large groups of the 
same family, w^itb the lotal mass of pheenogamous plants. In 
the frigid zone, the variety of generic forms docs not diminish 
in the same degree as the variety of species : we find more ge- 
nera, with a smaller number of species, (Dceandolle, Thcoric 
EUment, p. 190. ; Huml>oldt, Nova Gen. vol. i. p. xvii. & 1.); 
It is nearly the same on the summit of the lofty mountains. 
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which receive colonists of a great number of genera, which avc 
suppose to belong exclusively to the vegetation of the plains, 

^ I liave deemed it necessary to sliow ihe different points of 
view from wh.ich the laws of the distribution of vegetables may 
be seen. It is in confounding them tliat we tlfmk the contra- 
dictions are to be found, wfiich are not other v\ise than appa- 
rent, and which arc erroneously attributed to the uncertainty of 
observations. {^Berliner Jahihiichcr dcr Gcti.achslaindiy 13d. i. 
p. 18. 21. fiO.) AVhen the following expressions are used : 

this form or tltis ibniily loses i.self toward the frigid zone 

it has its true native (ountry in sucli and siieh a parallel 
“■ it is a southern foj in it abounds in the temj)er^te zcSic;"^ 
wc must expressly mention, if wc oonsider the absolute number 
of species, the increase or decrease of tlieir absolute frequency 
with the latitudes, or if we speak of families which predominate 
in the same degree over tlK‘ rest of the pheeiiogamous plants. 
T)ie-e expressions are correct : they afford a ])reeisc significa- 
tion, il‘ V. e distiiigui.sl} the diifertnt nieliiods according to which 
we consider the variety of forms. '1 he Island of Cuba (to^ise 
an analogous case taken from political economy) contains a 
much greater niimher of indixiduaJs of tlie Af rican than of the 
Martinique race; and yet the mass of these individuals predo- 
minates much more over the number of tvliilcs in this latter 
island tlian in that of Cuba 

The rapid progress wliicl] die geography of j)lants has made 
^rilhin these twelve' yfars, by tlie united labours of Messrs 
Bnnvn, Walden berg, llecaudollc, Leopold de Ikich, Parrot, Ha- 
mond, Sebouw and Ilbrncmaiin, are (nving in a great measure to 
the advantages of the natift'al method of M dc Jussieu. In fol- 
lowing, I shall not say the artificial classifications of' the sexual 
system, but tlie families fouiTded upon vague and erremcous 
principles, (Dumosw^ Cor^dalcs^ Olermvfrf) w^c no longer per- 
ceive tlie great physical iau^s in the distribution of vegetables 
on the globe. It was Mr Robert 13rown, wlio, in a celebrated 
memoir on the vegetation of New Holland, first made know n 
the true proportions tlie great lii visions of the vege- 

table kingdon^ thy Acotyledonous, Monocotyledonous, and 
Dicotyledonous plants. (Brown, in Flinders' Vo^-age to Terra 
VI. AriiTL 1822. 


T 



l]iivoTi Hunibuldi on the Laics ichich arc ohscrved 

Australis^ vol. ii. p. 538; and Ohscrx^attons systematic and 
geographical on the Hcrharics of the Congo^ p. 3.) I made 
ail attempt, in J815j to pursue tliis kind of research, in extend- 
ing it to the different orders or natural families. The natural 
history of the globe is, in its numerical elements, like the sys- 
tem of the world, and can be brought to perfection only by the 
joint efforts of botanical travellers, to discover the true laws of 
the disti ibutlon of* vegetables. The collection of facts is not of 
itself sufficient ; in order to obtain tlie most accurate a})proxi- 
mations, (and we do not pretend to give any thing but approxi- 
mations,) the different circumstances under wdiich the observa- 
tion# have been made must be discussed. I tliink with Mr * 
Browm, ihat we ought to prefer in general to calculations made 
upon incomplete lists of all the plants }»ublished, the examples 
taken from countries of considerable extent, and whose Flora is 
w'ell known), such as France, England, GeriTi:my, and I^n})land. 
It would bo desirable to have still a complete Flora of two coun- 
tries of 20,000 square leagues, destitute oi* lolly mountains and 
of platforms, and situated between the tropics in the Old and in 
the New Worlds. Until this shall be aecomplislied, we must be 
contented with the great herbaries formed by travellers, who 
have resided for some time in tlie two hemisplieres. The habi- 
tali(>ns of plants arc so vaguely and incorrectly pointed out, iu 
tlie vast compilations known under the names of* Systema Vege- 
tabilluvi, and Species riautarum^ that it would lx* vei-y dange- 
rous to use them in an absolute manner. 1 have not employetl 
these lists othciwise than in a subsidiary manner, to control 
and mexlify a little the results obtained by the Floras and the 
partial herbaries. The number of equinoctial plants which M. 
Bonpland and I have brought to Europe, and of wdiicli our 
learned colleague M. Kuntli will have soon finished the publi- 
cation, is perhaps numerically greater than any of the herbaries 
formed between the tropics ; but it is composed of the vegetables 
of the plains and elevated platforms of the Andes. The al- 
pine plants arc even much more considerable than in the Floras 
of France, of England, and of the Indies, which associate also 
the productions of different climates belonging to the same lati- 
tude. In Franco, the number of species tvhich vegetate exelu- 
sively at above 500 toises of height, docs not aj^pear to be more 
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dian Jtli of the entire of pluenogamous plants. (Decan- 
in the Mein, dc jircueH^ vol. lii. p. 295.). 

It will be useful to consider at a future period the vegetation 
of the tropics and that of the temperate region between the pa- 
rallels of 40” and 50”, according to two different methods, either 
in searching the numerical proportions in the whole of the plains 
and the mountains, which nature^ presents over a great extent of 
country, or in determining these proportions in the plains alone 
of the temperate zone and of the torrid zone. As our herbaries 
are the only ones that point out, accWling to barometrical 
measurement, in more than 4000 plants of the equinoctial re- 
gion, tlie height of each station above the level of sea, the 
numerical proper' ions of the table •wliich I liave already pub- 
ilsh('d may be rectified, Mhen our work, the Nova Genera^ 
shall be iinisbed, by taking away from the 4000 phaciiogainoiis 
plants wliicli M. Kiiiith has enqiloyed in tliis woi k (Pi'oligo?)!. 
p. 10.), the })laiits v hich gixn\ :it iilK>vi‘ 1000 toises, and by di- 
viding the total number of plants which are not alpine, of each 
family, by that of jilants which live in the c’old and tempenite 
regions of equinoctial Ameri<*a. This mode of proceeding 
should affect more, a.s wc shall slunr by and bye, the families 
which abound in al]>ine species, for example, the Gramincx and 
the (kmipositic. At 1000 toises of elevation, the mean tempe- 
rature of the air i.-^ still, on the back of tlie equatorial Andes, 

1 7” centigr., wliieh is equal to that of the month of July at l*a- 
ris. Although on the platform of the Cordilleras, we find the 
same annual tcmperatitre as in the high latitudes, (liccausc the 
isothermal line of 8”, for example, is the track marked in the 
plains by the intersection of the isotficrvial surface of S\ with 
the surface of the eartifs spheroid,) it is not too mncli to gcnc- 
I'alisc these analogies of the temperate climates of the equatorial 
mountains, with the low regions of the circumpolar zone. These 
analogies are not so great as might he thought they arc modi- 
fied by the influence of the ])artial distribution of the heat in 
the different parts of tlic year. {Prolcg. p. 54., and my Ale- 
moWe sur Ics JJgties ^othermes p. 137 ) The quotients do 
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not change, however, in ascending from the plains toward the 
mountains, in the same manner as they change in approaching 
the pole : this is the case with the Monocotyledones, considered 
in a general view, as well as with the Ferns and Conipositfie. 
{Prole p. 51. and 52. ; Brown on Congo^ p. 5.) 

It may further be remarked, that the development of vege- 
tables of cUilerent families, an(^ the distribution of forms, depend 
not on isetliernial latitudes, nor on geographical latitudes alone; 
but that the quotients arc not always similar on the same iso- 
thermal line ol’ the teAlperate zone, in the plains of America 
and of the Old Continent. There exists, under the tropics, a 
very reifarkable diflerence between America, India, and the 
west coa>ts of Africa. The distribution of organic beings on 
the globe, dejx'iids not only on ver}’ complicated climatic cir- 
cumstances, but also on geological causes, with which we arc en- 
tirely unacquainted, because they are connected with the ori- 
ginal state of our planet. The great Fachydermata are want- 
ing at the present day in the New World, ollhough we find them 
still in abundance in analogous climates, in Africa, and in Asia. 
In tile equinoctial zone of Africa, the family of palms is far 
from numerous, compared with tlie groat number of species of 
equinoctial America. 'These differences, far from deterring us 
from the scrutiny of the laws of nature, ought to excite us 
to study these ]aw\s in all their com})lications. The lines of 
equal heat, are not parallel to the equator. They have, as I 
have tried to prove elsewhere, convex summits, and concave 
summits, which arc di.stributed with great regularity over the 
globe, and form different systems along the eastern and wes-, 
tern coasts of the two worlds, in the ’centre of continents, and in 
the neighbourhood of'tlie ocean. It is probable, that when 
philosophical botanists haA'e travelled over a larger extent of 
the globe, we shall find, that often the lines of the maxima 
of agi-oupmcnt (the lines taken from the points where the 
fractions are reduced to the smallest denominator,) become 
isothermal lines. In dividing the globe by longitudinal bands 
comj^rchended Ixitwx'en two meridians7' and in comparing the 
numerical projxirlions under the same islthertvial latitudes, we 
jKjrceive the existence of different systems of 'jj^oupment. We 
can already, with the actual state of our knowledge, distinguish 
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lour systeius of vegetatiort, those of the New Continent, of We»- 
tcK'41 Africa, of India, and of Nonv Holland. Since, notwith- 
standing the regular increase of the mean heat from the pole to 
the equator, the maximum of heat is not identical in the diffe- 
rent regions at different degrees of longitude, there cxibt alst> 
places where certain families attain a more perfect development 
than at any other : this is the case with the family of C'omposi- 
tie in the temperate region of North America, and especially at 
the southern extremity of Africa Thes^j partial acciiiiiulations 
determine the physiognomy t)f the vegetatiTm, and are what we 
call vaguely the characteristic features of' the landscape. 

Ill the whole temperate zone, tlie Gliniiaceie and C’dniposita* 
form together nioie than the fourth part of' the phivnogainou.'^ 
jilants. We find, from the same inquiries, that the forms of 
organised beings have a inuliial dependence. The imity of 
nature is such, that the forms ar(‘ universally limited according 
to constant and immutable laws. AVliea v>*e Lnow at any jioint 
of the globe the number of species \vhieh a great family pre- 
sents, (for examjile, that of the Glumacca', the Composi'ne, or 
the Leguminosie,) we can csliniale \\ith nmcli probability both 
iJie total r.unibcr of jilia nogamous [ilants, and the number of 
s])ecies which compose the other vegetable families. It is thus, 
that, on knowing the number of Cyperaceie or of (!omposilie in 
the temperate zone, we can form an estimate of that of the 
Gramincuc or Lcgimilno»n\ The.se estimates enable us to see in 
what tribes of vegetables the Flora.s of a country are slill defi- 
cient : they are so far %)ni lieing uncertain, as to enable ns to 
avoid confounding the quotients which belong to the different 
systems of vegetables. The labour wliidi T have bestowed 
upon plants, wiD no doulit one Jay be applied witli success to 
the different classes of^ vertej^ral animals. In tlie temperate 
zones, there are nearly five times as many birds as iiiammalia, 
and the latter increase much less toward the equator than the 
birds and reptiles. 

The geography of jilants may be consiilered as a part of the 
^natural history of the g/iobe. If the laws whiili nature has ll;!- 
Jowed in the distribi^/^’** vegetable forms, sliouid piove to be 
more complicated t?ian they appear at first siglit, still, we ouglit 
not on tins account to l>e deterred from submitting tliein to ac-^ 
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curate investigation. We do not relinquish the tracing of a map, 
when we perceive the sinuosities of rivers, and the irregular fo.in 
pf coasts. The laws of magnetism become intelligible to him 
who has commenced with tracing the lines of equal inclination and 
declination, and who has compared a great number of observations, 
which, at first siglit, might seem contradictory. He who thinks 
that it is not yet time to search the numerical elements of the 
geography of plants, forgets the progressive march by which 
the physical sciences kave elevated themselves to determinate 
results. In examining a complicated phenomenon, we com- 
mence witli a general scrutiny of the circumstances by which it 
is determined or modified ; ^ but, before discovering certain pro- 
portions, we find, that the first results to which we attend, are 
not sufficiently free from local influence : it is then that we mo- 
dify and correct the numerical elements, and discover the 
regularity in the very effects t)f partial disturbances. Criti- 
cism exercises itself on whatever has been prematurely announ- 
ced as a general result; and the spirit of criticism once excited, 
becomes favourabk* to the investigation of truth, and accelerates 
the })rogrcss of human knowledge. 

Acotyledones. Cryptogamous plants (fungi, lichens, mos- 
ses, and ferns) ; Ap;amcs cclltileuses ct vase alai res of ]M. Dc- 
candolle. On uniting the plants of the plains with those of 
the mountains, wc have found them to. be under the tropics J ; 
but their nuifjbcr ought to be much greater. Mr Brown has 
rendered it very probable, that, in the torrid zone, the propor- 
tion is in the plainvS on the mountains I *. (Cou^o, p. 5.) 
In the temperate zone, tlie agamous plants are generally to the 
phaenogamous as 1 : 2 ; in the fiigid zone tliey attain the same 
number, and often exceed, it considerably. 

On dividing tlic agamous plants into three groups, we observe 
ill at the ferns arc more frequent (the denominator of the frac- 
lion being less) in the frigid zone than in the temperate zone, 
(Merl. Jahrh.^ bd. i. p. 32.), and the lichens and mosses also in- 


• In this Aiti'clc, tfic frnclioii.'J the proportions between 

ihc species ol a familj and the total number of Pha^ftogamous plants which 
\cgctatc in the same country. The abbievialions Trop, Temp^ Kignifr 
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crease towards the frigitl zone. The geographical dislribiition 
of ferns depends upon the union of the local circumstances of 
sliade, humidity, and moderate heat. Their maximum (tliat is 
to say, the place where the denominator of the normal fraction 
of a group becomes the least possible,) is found in the moun- 
tainous parts of the tropics, particularly m islands of small ex- 
tent, where the proportion rises to and upwards. When the 
plains and mountains were not separated, Mr Brown found the 
ferns of the torrid zone to be In |A.rabia, India, New Hol- 
land, and Western Africa, (between the troj>ics,) tiicy arc : 
our herbaries of America do not give more than ; but thi‘ 
■ ferns are rare in ihe great valleys^ and on the dry jrlatforms of 
the Andes, where we were forced to remain a long time. 
{Congo^ p. 43., and Novagen.^ vol. i. p. 33.) In the tempe- 
rate zone, the ferns arc ; in France;, ; in Germany, ac- 
cording to late inquiries, (BcrL Jahrb.^ b. i. p. 2G.) The 
group of ferns is extremely rare on the Atlas mountains, and 
almost completely disappears in Egyjit. In the frigid zuiic, 
the ferns appear to rise to 5 *^. 

Monocot YLEDONK s. The deiioininatoi becomes progres- 
sively smaller in proceeding from the e(juat or toward the 62d 
legree of North Latitude; it increases again in the regions still 
farther north, on the coast of Greenland, where the Graminea* 
are very scanty. {C(mgo^ p. 10.) In the different j^arts of the 
tropics, the proportion varies, from J lo • Jn 3880 phaeno- 
gamous plants of equinoctial America, found by M. Bonplaiid 
and me, in flower and in^fruit, there are 654 monoctylcdonous, 
and 3226 dicotyledonous : hence the great divisioii of the IVIo- 
nocotyledoncs would be J <if llic plicenoganious ^plants. Ae- 
cording to Mr Brown, tln^ proportion in the Old Continent (m 
India, equinoctial Africa, and New^ Holland,) is } ; in ihe 
temperate zone we find (France, 1:4^; Germany, 1 : 4J. ; 
North America, according to Pursh, 1 : 4^ ; Kingdom of Na- 
ples, 1:4^; Switzerland, I ; 4J ; British Isles, 1:3;); in 
the frigid zone, ' 

(iLUMACK.E. ' (The three fahiilies of Juneeie, Cyperaecic, 
and tri'amineir, iiiiilcd). =:Trop.. /i- Temp., I- Prig., 
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The increase toward the north is o\wn^ to the J uncca; and 
Cyperaceae l)eing very rare compared with tlie other Plijen^;^ 
pjamous plants, in the temperate and torrid zones. On com- 
paring the species belonginir to the three lamilles, we find that 
the Gramineje, tlie (Jypcracea% and the Juncca^, are under the 
tropics, as 25, 7, 1 ; in the temperate region of the Old Conti- 
nent, as 7, 5, 1 ■ in tlie })olar circle, as 2f, ]. In Lapland 

the G rami n cm and Cypcraceae are equal ; toward the equator 
the C\pci acca 3 and Junepe diminish nnicli more than tlie Gra- 
niinea*; tlie junceal form disajipears almost culirely under tlie 
tropics, (Nova Gen. vol. i. p. 240.). 

JuNcun alone. —Trop.; Temp., sV’ 

(Germany, ; France, 

CvrERACE K alone. r=:Trop. America, nearly ; Westcni 
Africa, ; India, -.h ; New Holland, {Congo^ p. 9)- 

Temp., probably (Gt'rmany, yV> ; France, according to 
the works of M. Decandolle, ; Denmark, 3 ^,.) Frig. J. 
This is the proportion found in I^apland, and as far as Kamt- 
schatka. 


GRA.\?jNE-fi alojH'. Trop. I Jiave allow etl as much as , 
Mr Frown found in Western Africa, ; in India, -/r^. (Con- 
go, p. 41.) M. Horneniann fixed this }»art of Africa at 
(De Indole Plant. Guincenstuni, 1819, p. 10 .) Temp. Ger- 
many, ; France, Frig, 

X 

CojirosiTE. On blending the plants of the plains with those 
of the mountains, we Jiavc fianid in equinoctial America ^ and 
I ; but, of 584 Comj)osit;e of our herbarics, there are only 94 
which grow to 500 toises above the ]Uains, (the height at w hicli 
the mean temperature is still 21'’.8 ; equal to that of C’airo, of 
Algiers, and of the Iwsland of Madeira.) From the ccjuatorial 
plains to 1000 toiscs of lieight (where wx* have still the mean 
temperature of Naples), wx have collected 205 Coniposita*. 
This last result gives tlie proportion of Composkm, in the re- 
gions of equinoctial America, bcneatli 1000 from J to 

This result is very remarkable, because it proves, that lK?t'rccn 
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the tropicy in tlie lowest^ and warmest region of the New Conll- 
there are fewer Com])osita), in the siibalpino and tempe- 
rate regions more, than under the same eircumstances in the Old 
World. Mr Brown found on the liio-Congo, and in Sierra- 
Leone, ; in India and New Holland {Congo, p. 26* ; 

Nova Gen, vol. iv. p. 239.) In the temperate zone, the Com- 
posite are in America, (this is pirohably also in ccpiinoctial 
Amcjica the f>ro}>ortion of the C omposila* of llie highest moun- 
tains to the wJjolc mass of alj^hie ])ha'noga)noLis })lants) ; at 
the Cape of (iood IIop(‘, I ; in FraAe^, ^ (eorrectly in 

(Germany J lender the frigid zone ihe Composita* arc, in Layu 
land, ; in Kamtsehalka, {Ilornniianri, p. 18,; BcrL 

Jahrh, I). i. p. 29.) 

Lfcuminos K. =1 Trop. America, ; India, I ; New IJol- 
iand, I ; AVest(‘rn Africa, J, {Congo, p. 10.) Temp. France, 

; Germany, , North Amenca, ; Siberia, {BcrL 
JfJirb. b. i. p. 22.) Frig. 

LahIxVT.k. = Trop. Temp. North Ameriea, Ger- 
many, 5 V- ’ France,.,’^, h'rig, ^Jdie rarit)^ of I.abiatct:? and 
Oueiferie in the temjKTate zone of ibc New Continent is a very 
remarkaldc jibenomenon. 

MafyaCff. -rr Trop. America, ; India ami Western 
Africa^ 3 *^, {Co}?g'o, p. 9 .) ; on the coast of Guinea alone, 
{Ilorneminm, p. 20.) Temp. ]'"rig. 0. 

Ciiuc;iF3.R.K. Almost Vanling under the tropics, on taking 
away the mountains to within from 1200 to I'lOO toises {Nova 

Gen, p. 1(>.) France, ; CTennany^, ; Ntirth America, ^ 

• * 

lIcaiACFn. Without dixiding the fjiinlly into sections, we 
find beneath the tropics, in America, ; in AVestern A frier, 
j‘:j : under the temperate zone in Germany, ; in France, 

: under the frigid zone, in Lajiland, Mr Broun S('])a- 
rates the great^family of Ilubiacem into two groups, Avhich pre- 
Kent very disiinet dlmatic proportions. Tlie groiij) of SieJ- 
latjr without imerposial stipules, belong chiedy to the temperate 
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zone : it almost disappears between the tropics, excepting at the 
summit of the mountains. The group of Rubiacea? with oppe^ 
site leaves and stipules, belong very peculiarly to the equinoc- 
tial region. M. Kunth has divided the great family of Rubia- 
ceae into eight groups, one of which, that of the Coffeacea;, forms 
in our herbarics a third part of the whole Rubiacese of equinoc- 
tial America. {Nov^ Gen. vol. iii. p. 341.) 

Euphorbiace^e. rz: ^Trop. America, ; India and New 
Holland, ; Western Africa, (Congo^ p. 55.) Temp. 
France, ; Germany, Frig. Lapland, 

Erice^. and Rhododendra. =Trop. America, y J p. Temp. 
France, yjy ; Germany, ; North America, ^jr. Frig. Lap- 
land, j ^ . 

Ament ACE^:, = Trop. America, ^ Temp. France, \ 
Germany, ; North America, Frig. Lapland, 

Umbellif£r.e. rz almost none under the tropics to tlic 
height of 1200 toises; but, on taking botli the plains and high 
mountains in equinoctial America, under the temperate 

zone much more numerous in the Old than in the New Conti- 
nent. France, ; North America, ; Lapland, 

On comparing, the two worlds, we find in general in the New 
World, under the equatorial zone, fewer Gyperacem and Rubiii- 
cea?, and more Compositfe ; under t.he temperate zone, fewer 
Labiata? and Cruciferfle, and more Composite, Eriese, and Amcn- 
taceae, than in the corresponding zones of the Old World. The 
families which increase from the cqqator toward the pole (ac- 
cording to the fractional method)^ are the Glumaccao, the Eri- 
ccoc, and the Amentacem. The families which decrease from 
the pole toward the equator are the Legurninosa?, the RXibiacea', 
the Euphorbiacea?, and the Malvacca?. The families which ap- 
pear to attain the maa imam under the temperate zone, are the 
Composita’, tl>c Labiata, the Umbcllifera", and the Crucifera. 

I ha\ e t])r(nvn together the principal results of this work in 
one table, hut I enjoin naturalists to liavc recourse to illuMra- 
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lions of the several families, whenever any of the numbers seem 
doubtful. The quotients of the tropics are modified in such a 
manner that they are proportioned to regions whose mean tem- 
perature is from 28° to 20°, (from the level of the sea to 750 
toises of height). Tlic quotients of the temperate zone are adapt- 
ed to the central part of that zone, between 13° and 10° of mean 
tem})craturc. In the frigid zone, the mean temperature is from 
0° to 1°. To this table of quotients or fractions, which indicate 
the proportions of each farniU to tljc total mass of phsenoga- 
mous plants, might be added another, in which the absolute 
number of species might be comywed. Wc here present a frag- 
ment which comprehends only the temperate and frigid zones. 



France. 

North America, 

Lapland 

GLUAlACKf:, 

4G0 

3G5 

124 

(V)MrosiT.i:, 

490 

454 

38 

Ljcc.uminosao, 

280 

148 

14 

CliUCIFERiE, 

190 

46 


LTm BELLI FEU T:, 

170 

50 

9 

CARYOPHYLLlLf:, 

1G5 

40 

29 

I.ABIAT.F, 

149 

78 

7 

llHINANTItlLE, 

147 

79 

17 

Amektace>i:, 

G9 

113 

23 


These absolute nqnibers arc taken fioiu the works of Messrs 
Dccandolle, Pursh, and Wahlenbcrg. Tjie mass of plants de- 
scribed in France is to that of North Anierica in the proyjortion 
of 1 J ; 1 ; to that of Lapland in the proportion of* 7 : 1 ^ ^ 


• A series Df addilioiial obbcrvatious on llus subject, so highly interesting tn 
the philosophical bolun* t and the geologist, also In Baron Humboldt^ nill appear 
jri our next Number, 



Proportions to the whole mass of Phcenogamous Plants. Signs indi- 

G ROUPS, founded on the Analogy of — j - . - eating the 

Potms. Equatoriil ZoNR, TEMPERiTr Zone, Frigid Zone, direction of 

Lat O'*— .10®. Lat. 52®. Lat. 67“— 70®. Increase. 



Old Continent, - - Old Continent, 

New Continent, - - New Continent, 




















Explanation of the Signs : f The denominator of the fraction diminished from the Equator toward the North Pole : -I The denomina- 
tor diminished toward the Equator ; 4^ The denominator diminished towair^ the Equator and toward the North Pole ; — > The denomina- 
tor diminished from the North Pole, and from the Equator toward the Temperate Zone. 
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Alt'*. XII. — History of Mechanical Inventions and Processes in 
the Arts. ^ 

we are desirous of making this article as full and useful 
as possible, we have resolved in future to insert short notices of 
new and interesting patents, provided these notices are coniinu- 
nicated to us by the patentees soon after I lie sealing of their pa- 
tents. 

t 

I. Account of Factitious Gilding' for Chain ^Bridges., ami 
other Works in Iron. Communicated by John 11 obi- 
son, Esq. F. R. S. E, 

The Moochees and Nuq<piashesof India, who are tlie makers 
and painters of a variety of objects wliose purjxises require ability 
to stand the effects of the tveather, use an application in ornament- 
ing their works, which, in appearance, nearly equals gilding, and 
costs little more than common paint. It appears to me that tliis 
application might be useful in some cases in this country, parti- 
cularly in chain-bridges, and other works where iron of a smooth 
surface is exposed to the atmosphere. I theivfore use the free- 
dom of troubling you w ith wliat I recollect on the siihject. 

In preparing the factitious gilding in the small wa>, a (]uan- 
tity of pure tin is melted, and poured into a joint of hanihoo, 
(perhaps a foot long, and two or three inches in diameter), close 
at both ends, c?tcept the perforation at which tlie tin is poured 
in, which is instantly plugged up. The bamboo is then vio- 
lently shaken, which, if well managed, sooii makes the metal 
assume the form of a very fine grey poV^^der : this being sifted, 
to separate any coarse particles, is mixed up in thin melted glne, 
and, if I recollect right, is levigatdd on a stone with a muller. 
The result is poured into dishes (commonly cocoa nut-shells) to 
settJ^ and the superfluous moisture poured off. 
r:^3li||Wien to be applied, it should be of the consistence of tliin 
and is laid on with a soft brush, like ordinary paint, 
dry, it appears like a coat of common grey water colour. 
This is gone over with an agate-bumisher, and then forms a 
bright uniform surface of polished tin ; — a coating of white or 
coloured roghun (oil-vaniish) is immediately laid over it, accord- 
ing as it may be intended to imitate silvering or gilding. 
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I have had tent-poles, travelling trunks, baskets covered with 
painted leather, and other articles, in constant tear and tvear for 
years, in which, froiii its cheapness, tliis mode of ornamenting 
liad been very liberally applied, and have often had occasion to 
remark the power which it appeared to have of resisting the ef- 
fects of the weather. 

On a first trial, some little difficulty of manipulation may be 
found, in bringing the tin to a sufficiently impalj>able j>owder, 
and also in hitting the proper quantity of glue to be put in. If 
the size be too strong, the agate has no* effect ; and if too weak, 
the tin crumbles off under the burnisher. A very little practice 
will make the prowss exceedingly easy. , 

• 

•2. Account of a New Copying-Press. Communicated by the 

Inventor. 

The following description of a very simple and ingenious 
new copying-press, has been transmitted to us by a corresppn- 
ilcnt, by whom it has been constructed and used. ^ 

In Plate X. Fig. 1. All are the upper and under boards, 
of two inch hard wood, well seasoned. The axle CD is laid 
along the centre of the under side of the lower board, through 
the supports EF, and is seen separately at G. The one copied 
from is made of fth inch bar-iron, having notches HI at each 
end, filed down on one side only, and rounded to |thsof an inch 
in diameter. In these fiotchcs, the round heads of the bolts KL 
work ; each of these being screwed, with a sfr^ng nut MN, for 
adjusting to different* thicknesses of books. The upper board 
is raised, when the pressure is taken off, by the pieces of spiral 
spring-wire OP, each (jf which is sunk into a large bore, about 
half through the under board# The nuts MN press upon pieces 
of iron sunk into th^ upper, board. The whole is supported on 
three feet, not represented, to avoid confusion. With a handle 
of nine inches, a pressure of from two to three tons can very 
easilyVbe given. The application of this axle to the rollers of a 
lithographic-press, or even to the common printing-press, must 
be evident to ^^ny one, while it is capable of being constructed 
by the most common artificer. 
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3. Descripikyti of a New Safety-Lamp Jbr Mines. By JoHjif 
Mukhay, Esq. F. L, S, and Lecturer on Chemistry. Coi;i- 
municaled by the Inventor- 

My new safety-lamp, wliieh is represented in Plate X. 
Fig. 2. consists of two concentric cylinders of thick glass, the 
space between being filled with water through a pipe at top, and 
represented in the figure, having an air-escape aperture on the 
opposite side. Over tlie flame of the wick is a bell or funnel, 
with a double recurved ^ipc issuing from its summit, and passing 
below the lamp, terminating immediately under a single central 
aj^erturc. , Here, the products of combustion are discharged, 
(the excess is of course disengaged by the usual aperture at the 
top of llie cylinder), and mingled with the explosive atmosphere 
rising from below, and passing to the flame of the lamp. This 
is again mixed more intimately at its immediate ingress, wlicre 
it passes through the apertures represented on each side ol’ the 
lamp. The rest may be inferred from a slmjilt* inspection of tlie 
figure, in which two of the ribs that fence in the outer cylinder 
(a.guard from external injury) arc sujiposcd to be removed, in 
order to shew the internal arrangement to better advantage. 

By a circular band of lead affixed to its base, the instrument 
will always fall vertically; and should it accidentally fall on its 
side, it will imnicdiately recover its iqiright position. 

The water wdll not sj)ill lii any condition of the instrument, 
for the resistance of the atmosphere will prevent this. It is 
shewn lower in t\ie cylinders than it ought to be, in order to be 
clearly represented. Its expansion is coifipensated for. The 
w^atcr will preserve the inner cylinder of an equable temperature. 

Hedged in by water, external injury may only affect the outer 
wall ; but granting that the instrument is crushed to atoms in an 
explosive atmosphere, tlie worst that can happen is the extinc- 
tion of the flame within by a flood of water. 

I see no necessity for shielding the inner cylinder by metallic 
bars, because explosion cannot take place within. 

The lamp is a self-regulator, and takes care of itself ; for, as 
the quantity of azote, &c. will be in the ratio of ♦he quantity of 
the disarmed explosive mixture, and consequent elongation of 
the spire of flame, so soon as it amounts to a maccimum extinc- 
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tion takes place, and the comparative colour of the dame, with 
the varied phenomena of the exotic lambent flame, will aiford an 
elegant measure of that exjJosive force which has been disarmed 
before its transmission from the portal below. 

This lamp has been submitted to the ordeal of explosive at- 
mospheres, with the most complete success. No explosion what- 
ever occurs within the cylinder. When the explosive atmo- 
sphere, mixed with the product of coinltustion, passes towards 
the lamp, the colour of its flame is changed, and it bhoots up in- 
to the boll or funnel, (whicli carries off tlTese chemical products of 
flame, in oixler that they may be mixed with the explosive atmo- 
sphere, before it j^asses into the cylinder), and as the explosive 
mixture increases, a, lambent attenuated flame plays silently round 
^ that of the lamp, which finally disapjiears ; and wl^en it has 
reached its maximum^ it is tranquilly extinguished. 

4. Account of a New Patent Poclcct Copylng-Pixss^ by M. J. 

Brunkllk. • 

This ingenious and useful invention is shewn in scclion in 
Plate X. Fig. 3., where a is the bottom of the press, made 
of the best gun-metal, and bh a ]>rcssing-board of wood, ha- 
ving above it a steel-plate spring cc, which rests upon ledges, 
and supports the pressing-board by tlie screw d. A strong steel- 
lever moving on the plane J\ presses near its centre on the 
head of the screw d ; ^nd g is another lever, moving on the 
joint A, to which the power of the hand is appficd. The damp- 
ing apparatus contained in the box i, consists of a metallic cy- 
linder, having several sheets of fine linen rolled round it, of tlie 
same size as the slieets of paper employed. 

In using this press, the original letter is put into a transfer- 
ring-book, and a blajik-leaf«of paper turned over upon it. A 
sheet of the damp linen is then laid upon the blank-leaf, and 
above that a leaf of oiled paper. '[J'he lx)ok being shut, and in- 
troduWd between aa and bb^ the hand is applied to the lever g, 
whicli presses down the lever c with great power, and commu- 
nicates the prc'j^ure to tlie book by means of the knob d of the 
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presjsing-Lottjd bb. patent was enroJled in ♦tune 

See London Journal ofArts^ voL ii. p. 2^8, 

r- 

5, Mr Brookeoos*8 Improvement on the Method o/’ Draiinn^ 
Cylindrical Wire. 

The improvetneni which wc propose at present to notice, was 
made by Mr William ljrfK)kedon of Poland Street, and was se- 
cured by patent on the SOtli September 1821. The usual me- 
thod of making cylindrical wires, is to draw them through holes 
made in plates of steej, Von, or other metal. *In this method, 
the holes were liable to he galled or enlarged by the wire in 
jiassing tlp'ough them, so that the wires wetv/ less equal and 
cylindrical than might have keen desired. The method which 
Mr Brookedon proposes to substitute in place of the old one, is 
Ibiinded on the ingenious idea of drawing the wire through cylin- 
drical or conical holes drilled in ‘‘ Diamonds^ Sa 2 }phires^ Rubies^ 
Chrysolites^ or any other Jit and proper hard gems or stones.'" 
Although the wire may be drawn through either end of the 
hole, yet tlie inventor prefers entering the wire at the smaller 
end, and drawing from the larger end of the holes. 

It is very remarkable, that ]Mr Brookedon has not enume- 
rated among his gems the Gaimt, which w^e amsider as better 
fitted for the purpose than any which he has mentioned. It is 
not only the cheapest and most easily obtained of them all, but 
has the property of giving less friction than almost any other 
substance. This interesting property oi' the garnet was esta- 
blished by the cunous experiments of (Joulomb on pivots *. 


6 Account of Mr Wjtty''s Imjjrovcment on Pumps. 

The usual method of working pumps, either in distilleries, &r. 
or on board ship^, is to force the ^t'ate^ to the top of the barrel, 
ji||d allow k to run off to a lower leVel. » 

Wit is quite clear, that if the water in this case descends from 
top of the pump to a pla^pe of delivery much below tl^ top 
the pump-barrei, the fall of the water through this height i^ 
a mechanical force which is entirely wasted, and wliich may be ac- 
tually employed in raising the water through a port of the pump- 


^ See the new Edition of Ferguson^s Lectures, Edin. vol. ii. p. IJf, ITS. 
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jjarrel. Mr Witty avails himself of this power in a very ingenious 
manner. ‘‘ Instead of letting the water or liquid escape from a 
Ajinmon punij) at the usual place of delivery, I caused it to de- 
sceifd again in a syphon-pipe to the lowest level at wliich it can 
conveniently be delivered ; and as this descent is considerable in 
shi|>s, bre\^ -houses, Stc. a consideraldc saving of labour is eftect- 
ed in working pumps by a descending column of water or li- 
quor, counter-balancing as much in length of the rising column 
in the pump, as the height which it desceixds in the syphon^ 
pipe, to the place Avhere it can be delivered.” We have no 
doubt that this invention will be found to be of great practical 
value, as it reJiey?s the men at tlic pump of a very great jiart of 
their labour. In teases of danger at sea, it may prove the means 
of saving both tJie ship and the crew. 

If we consider the water which in ordinary piimjis falls from 
the top of tile barrel to the place ol‘ its reception, as a mechani- 
cal force which is lost, we may avail ourselves of it, by various 
contrivances, for a.ssistiiig in the work to be performed. I 9 Mr 
Witty's contrivance, the men iit the pump raise the water to Ae 
bottom of the short leg of the syplion, and it i& then drawn 
through tlic .syqihon by the action of the longer branch. There 
are many cases, however, wdien we may allow tlie men to raise 
the water to the top of the barrel, and employ the dirc*ct force 
of the descending fluid to work another pump, or jx'rfonn any 
other piece of work that may be r€H.[uired. 

• 

7. Account of Mr Gladstone .•i New Me^md of Propelling 
^ Stcam^Boats. 

Several years ago, M* Gladstone, an ingenious mill-wright of 
Castle^Douglas, contrived a kind of buckeUwheel for giving* 
motion to tliraslhng-mills, and other kinds of machinery with- 
out knowing that h^ had b^en anticipated long ago by Mr Coatar. 

This contrivance he has since modified, so as to enable it to 
lie implied to propel steam-boats,^as shewm in Plate X. Fig. 4., 
whev A is a shaft or avlc of iron, passing in the usual manner 
through the sides of the vessel. On each end of this sliaft, on 
the outside of the said vessel, are firmly fixed two wheels ot cast- 


• >iec the New Kdition ol* t'erffuson’s Lectures, ^ol. n. p. 57. 
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iron, provided with studs or teeth round whole circumference 
of each wheel, as n^resented in the figure at A. The distance 
between the two wheels of each jrair^ must be in proportion to 
the intended length of the floats or paddies. The propetliag 
power is to be communicated to the shafls by the usual means, 
and thus a rotatory motion is given to both pairs of wheels. 

2d, Two cast-iron wheels, with their circumference smooth, 
are fixed on an axle on each side of the vessel at B ; their axles 
are to be of sufficient length to allow the two wheels of each 
pair to be fixed at the proper distance for receiving the chains 
and paddles, which are to pass over. . 

3d, Two endless chains are applied to wheel, as in the 
figure at DD, so that one parses round each of the stud-wheels, 
and its corrcs|X)nding jjiain wheel. Across these chains the 
paddles or floats arc fixed, and between each pair of paddles the 
two chains arc connected by cross bars of wood or iron, which 
are parallel to the paddles, and are securely bolted to both 
chains, so as to keep them at a proper di^tance, to suit them to 
the wheels, and prevent them having any lateral motion from 
the action of the surge. 

The chains have openings at such distances as to fall exactly 
on the studs of the wheels, in order that the chains may always 
take hold of the studs during their rotation, so as to pre\-ent their 
slipping on the wheels, although so slack as to form a curve in the 
water. The paddles are to be fixed in such a manner, that they 
will be perpendicular to the surface of the water, during their 
course between the wheels A and B, even when the resistance to 
their motion is greatest. ' 

4rt, On the outer edges of each Adjoining pair of wheels, 
there is a projecting edging or rim, so that the two connected 
chains, with their strikers and pahdles, may easily fall between 
the rims, thus affording an additional security against the effect 
jpp the surge, in displacing the chains. The length and breadth 
the paddles must always be in proportion to the dimensions 
of the vessel- / 

8. Account of Mr HAOism^s improoemenU in the Art of 
Making While Lead cmd Verdigris. 

Mr Hagnefs method of manufacturing vdiite lead, consists in 
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pouring melt^ lead into a revolving cylinder, for the purpose of 

f granulating it by the rotatory action of the machine. When the 
ead is thus granulated, it is converted into white lead by the 
ordinary processes. 

In the manufacture of verdigris, he also employs a revolving 
vessel, or a fixed vessel, in which agitators may be placed, and into 
these he puts copper in a very minute state of division. Pyro- 
Jignous acid or acetic acid, is then pemred on the copper, so as 
to cover it only partially, and the whole is put into a state of 
agitation, so as to rub off the oxidalefl ,parts of the metal, and 
present fresh surfj^es of it to the action of the acid. When the 
vessel is closed, )fe introduces carbonic acid gas duripg the ope- 
ration of the machine, and continues the process until the ver- 
• digris is formed. 

9. Account of Mr Jounson^s Method (^'Consuming the Smoke 
^ of Steam-Engines. 

In the year 1813, the late Mr Sheffield took out a patent for 
air-conductors to his improved reverberatory furnaces, which, 
though it was not one of the objects of the inventor, had the 
effect of consuming the smoke, by converting it into flame. 
The air-conductors of Mr Sheffield were afterwards directly ap- 
plied to the consumption of smoke by Mr Wakefield of Man- 
chester ; and more recently, Mr Johnson, brewer at Salford> 
has taken out a patent for a contrivance for the same purpose, 
which is the counterpart of Mr Sheffield’s aif-conductor. Mr 
Johnson’s contrivaacc is represented in Plate X. Fig. 5., 
where e is tlie ash-hole and fire-place ; a the tube or leading 
part of the air-conductor ; b its aperture or mouth ; d the flues 
leading to the chimney ; i the register ; k its handle ; gh the 
bridge of the fumfce ; w,the iron-door for clearung the flues ; 
y* a stop-well ; n the steam-engine boiler.— See the TecJmical 
Repomiary^ vol. i. p. 42., and the London Journal of Arts^ vol. ii. 

p. 4 Jd. 


10. Account Mr Saul's Fruit-Gatherer. 

This useful apparatus is represented in Plate X. Fig. 6,, 
where a and h bxou pair of cutters fixed to a pole, which may 
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be leiigthcticd by screwed joints, or otho- obvious iiieaits. At 
the lower end of the polo is a lever r, whicJi may be fixed by « 
screw and socket to any part oi* the pole. The lever d, of the 
moving blade 6, has a spring under it, to keep it open, and 
from the end of d, a string passes over the pulley e, to the 
handle c. By means of the arch and joint at the cutters may 
be set at any required angle. 

When the fruit-gatherer is raised, so that the stalks of the 
fruit are included between the cutters, the string er is pulled ; 
the stalks are cut, anduhe fruit drops into the basket Ii. 

11. Mr Method of Protecting Steel Articles^ from 

by a Coating CaifutcfiOur. 

It occurred some time ago to Mr Arthur Aikin, the ingenious 
Secretary to the Society of Arts and Manufactures, that melted 
caoutchouc would be found to preserve the surface of iron goods 
from oxidation, by the action of the atmosphere, in consecpienct' 
of its undergoing almost no chemical change when t'xposed to 
the air,— its treacly consistence under ordinary degrees of heat, 
— its powerful adhesion to iron or steel surfaces, — and the faci- 
lity with which it can be removed by a soft rag and a piece of 
stale bread. 

The truth of this conjecture w^as afterwards established l>\ 
direct experiment. Plates of iron and steel that had one-half 
of their surfaces covered with caoiitcliouci remained unoxidated, 
while the unprotected parts were almost wholly corroded by ex- 
posure for five or six weeks in a lal)oratorv. 

The caoutchouc must be melted in'a close vessel, to prevent 
it from being charre^d, and from takiiig fire. Tt melts nearly at 
the temperature at which lead fuses ; and, w hen in a fluid state, 
it must be stirred with a horizon tAi agitator, by means of a 
tiandle rising above the vessel, to prevent the caoutchouc from 
burning to the l)ottom. 

Mr Aikin communicated this useful discovery to Mr Perkins, 
who employs it in preserving his engraved steel blocks, plates, 
rolls and dies. Mr Perkins iinprovdicl the process, by incorpo- 
^ rating the caoutchouc w ith oil of turpcnlinc» wliicli makes it more 
"easily applied, and which dries into a fir»n varnish, inaccessible 
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to moisture, and easily, removed by a soft brush dipped in wann 
ey of turpentine.— See the Technical liepodtory^ vol. i. p. 65. 

12. New Method of lUuminail/nfr Houses with Gas. 

The great improvements which have taken place, both in the 
manufacture of gas, and in tlie methods of applying it ibr the 
purposes of illumination, render it extremely probable that it 
will be much more extensively employed in lighting up private 
houses. Many persons have an objedkm, which we confess is 
not without some foundation, to introduce the gas directly into 
their apartments ^nd it has accordingly been proposed to bring 
the gas to the wuidows, to allow it to burn on the outside, and 
thus to illuminate the room, witliout any of tlie annoyances 
which arise, both from the smell of the gas, and from the heat 
generated during its combustion. 

In order to do this to the greatest advantage, the gas-pipe 
should be brought to the sill of the window, and should then 
have a gas-tight joint, by means of which it can lie f)laced 
ther vertically, when it is to be used, or horizontally> wlien 
the apparatus is to be removed altogether, or put aside during 
the day in a press or recess made in the w'all to receive it. 
The lamp which is to protect the gas from wind and rain, 
should have fronts of glass either hemispherical or semicylindri- 
cal, so that no opaque line or bar may interfere with or 
break the cone of rays which enters the window. The back 
part of the lamp must be a reflector, of such^a surface that it 
shall tjirow into the apartment all the rays that would otherwise 
not enter. The direct ogid reflected light which tlius enter the 
apartment, might be rendered uniform, by means of an orna- 
mental blind of the finest nauslin, (varnished or not as may be 
found most advantjigeous) ; and if the blind has a landscape 
upon it, the most luminous portion, or that nearest the gas 
flame, might be made to have the appearance of the sun in the 
heavVis. 

In newly built houses, recesses might be constructed, in such 
a way that the lamp and gas-tube might turn round a joint, and 
be entirely concealed from view in the day-time. 

The a^antages of such a method of illumination are great 
and (^vi^s. Instead of being annoyed by the constant cn 
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, ^ance of servants to trim the lamp ;-^ii^stead of having the fur- 
niture destroyed by the spUing of oil, and by the carbonaceous 
matter necessarily produced by either oil or wax burning^ with- 
in an apartment ;-r-instead of having the temperature of over- 
heated rooms increased by the heat of the lights ; — ^instead of 
having the eye injured by the irritation which arises from bril- 
liant flame and instead of having the apartment illuminated 
by a light constantly varying in intensity, we shall avoid all 
these evils, and have our houses l^hted in the very same man- 
ner as they are by the tight of day. 

The disadvantages which attend this method are very few. 
Wc are, prevented from excluding the cow air of winter by 
shutters and curtains ; but in many cases this is an advantage, 
and when it is not desirable, the heat on the outside of each 
window will diminish the currents of cold air which might otlier- 
wise be admitted. A greater quantity of light will no doubt be 
necessary to produce the same degree of illumination ; but the 
cheapness of gas renders such an objection of no weight. 

The gas-light might also be established in the ififonf-walls of 
apartments, by means of gas and air pipes laid in the walls them- 
selves, so that the air in the room should be entirely unconnect- 
eji with that which supports the flame of the gas. 

13. Account of a Netv Protess fir separating Iron from other 
Metals, By J. F. W. Heeschel, &q. F. R. S. L. & E. * 

The following ’process, discovered by Mr Herschel, is of great 
value in the arts, from its being mathematidally rigorous,—^! ge- 
neral application, and having the advantage .of facility, celerity, 
and cheapness. 

The solution containing iron Is to be brought to the maxi^ 
mum ot oxidation, which can be communio^ted to it, by boilkig 
with nitric acid. It is then to be just neutralised, while in a 
state of ebullition^ by carbonatf^ipf ammonia. The whole of the 
iron to the last atom is precipitated, and the whole of the other 
metals present (which I suppose to be manganese, uripm^ nickel 
and cobalt,) remain in solution. 


* Fi)^the rhiL Ttaia. 1821, p. 293. 


\ 
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The precautions - necj^ssary to insure success in this pzrx^ess, 
ar^ few and simple. In the first place, the solution must con- 
tain yo oxide of manganese or cerium above the first degree of 
oxidation, otherwise it will be separated with the iron. It is 
scarcely probable, in ordinary cases, that any such should be 
present, the protoxides only of these metals forming salts of any 
stability ; but should they be suspected, a short ebullition witli 
a little sugar will reduce them to the minimum. If nitric acid, 
&c. be now add^d, the iron alone is peroxidised, the other oxides 
remaining at the 'minimum. Moreover, in performing the pre- 
cipitation, the metlillic solution should not be too concentrated, 
and must be agitifted the whole time, especially towards the end 
of the process ; and when the acid re-action is so far diminished, 

• that logwood paper is but feebly affected by it, the alkaline so- 
lution must be added cautiously, in small quantities at a time, 
and in a diluted state. 

If too much alkali be added, a drop or two of any acid will 
set all right again ; but it should be well observed, as upon xtm 
the whole vigour of the process depends, that no inconvenience 
can arise from slightly surpassing the point of precise neutralisar. 
tion, as the newly predpHated carbonates of the above concen- 
trated metals are readily soluble to a certain extent in the solu- 
tions in which they are formed^ (though pcfectly neutral). 
In the cases of cobalt and cerium, this rc-dissolution of the re- 
cent precipitation formed by carbonate of ammonia, is very con- 
siderable, and a solution of either of these thus impreg- 

nated with the jnetallic carbonate, becomes a test of the presence 
of peroxide of iron, oJ a delicacy surpassing most of the re-agents 
used in chemistry, the minutest trace of it being instantly thrown 
down by them from a boiling^ solution, provided no marked ex- 
cess of acid be present. To be certain, however, that we have 
not gone too far, it S advisable, after separating the ferruginous 
precipitate, to test the clear liquor, while hot, with a drop of 
the iUkaline carboniate. If the cloud which this produces be 
clearly re-dissolved, on agitation, we may be sure that only iron 
has been separated. If otherwise, a little acid must be added, 
the liquor poured again through the filter, so as to w^ash the 
precipitatCj find the neutralisation performed anew.— P. S95. 
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The separatimi of Iron from Uranium cannot be accomphsli* 
ed by this process, as this metal possesses a property analogiitis 
to that which forms the subject of the paper. It may bo done, 
however, by inverting the process. A mixed soluticm of irtm 
and wramum being deoxidised, by a current of sulphuretted 
hydrogen, and then treated with an earthy carbotiate, the iron 
passes in solution, while the uranium sepacates^^P. 299. 

14. Account ff Mr Phillips^ Method of Propelling Vessels. 

» 

Mr Phillips is, we believe, the first persep who has proposed 
to place the paddle-wheels of steam-boats in a IfprizonloX posUion. 
The greater part ol this hoiizontal wheel is inclosed between 
decks. Each horizontal wheel carries eight vertical paddles, anci 
each paddle has a piece of machinery connected wiUi it, by which 
iti s lowered into the water when it emerges from between decks, 
and, after giving its stroke, it is again elevated* The succeed- 
ing paddle is lowered in a similar manner, performs its stroke, 
and ascends like the one which preceded it. Mr Phillips con- 
ceives that vessels may be propelled in this manner in high or 
rolling seas with greater effect, than by the ordinary contrivances. 

TThe idea of using a horizontal wheel, is, so far as we know, 
new and ingenious ; but though such a contrivance, with peddles 
capable of being lowered and elevated, might answer in very 
slow motions, we fear that it will be found in practice, when a 
veiy rapid revolution of the vrheel is abfoluteJy necessary, to be 
not only inexp&Jient, but to be extremely liable to go out of 
order. Mr Phillips has taken out a patAit for the invention, 
which he declares to consist in placing the paddfe-wheqls hori- 
zontally. y 

15. An account of Messrs Rbevh^ad and Parry's Method 
Propelling Vessels, 

The principal object of this invention is to convert the^Jte^m- 
lK)at into an ordinary vessel, to be driven by canvas in stormy 
weather. In order to effect this, two horizontal channels are 
made to ext^d through the whole length of the vessel, with 
entrance and exit aperlurc.s for the water, which reaches nearly 


top. Two or more pair of paddle-wheels ate mounterl, 
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with their lower parts impicrsed about one foot under the water 
in the channel. In stormy weather, the’apertures of the channels 
may be shut by sliding shutters ; and, if necessary, the water 
may be pumped out of the channels, so that the wheels are en- 
tirely closed in. Th0 patentees state, that it may be sometimes 
desirable to form trunks on the outside of the vessel, in place of 
the channels above descrilied. This patent appears to rest on 
the use of channels closed up every where, except at the en- 
trance and exit apertures, on the use of ij^veral pah’s of paddle- 
wheels, and on the power of shutting up Ml the propelling ap- 
paratus by means oftliding shutters 

1 6 . Accoiitlt of Mr Hill a Improvement on, the Manvfarture of 
* Starch. 

The object of the patentee is to deprive the starcli of all its 
colourhig matter, and render it perfectly white, by the action of 
the oxymuriatic acid. When the starch is ready for boxing, ^ 
it is reiluced witli water to the consistence of cream. The oxy- 
muriatc of lime is then added to it, and the whole continually 
agitated. A large quantity of water is Iiiext added ; the mix- 
ture is well stirred, and the starch allowed to subside. The 
water is then drawn off, and diluted sulphuric acid poured upon 
the starch, and the whole agitated for some time. The starch 
is finally washed with repeated quantities of clear water, till all 
smell is removed from ilt 

• • 

17 . Account of Mr Wards Altemaimg SteariuEngine. 

In a preceding volume *(Vol. I. p. 348.), we have described 
tlic steam-engine of Mr Mor^, in which the cylinder revolves 
along with the axle of the paddle-wheels. Mr Ward, an Ame- 
rican •gentleman, seenfs to have improved this construction. This 
new engine, as applied to steam-boats, is represented in Plate X. 
Fig. where the cylinders 6, b are placed within the waUr- 
wheel which revolves round axes or centre-pieces at r, fixed; 
to the liqat ddL^ and join on each side of the recess for the wheel. 
These centre-pieces, after traversing the boxes, are turned at 

• KuUer descriptions, with dravringR of these two inventions, wiU be found in 
;he Lf>ndnn Jvtmwl rtf rtf,, vol. ii. p. -iOl, und ^ 
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right angles, and extend within the wheel, and towards its cir- 
cumfercnce, a distance equal to half tlie sweep of the piston-rod 
At this distance from the centre of the water-wheel^ boxes 
are inserted in the centre-pieces as at ^ to receive the gudgeons 
of the cylinder, which revolves upon them round its centre 
o£ gra\ily. The steam is conducted to and from the cylinder 
by means of a double pipe, so that the centre-pieces at answer 
the quadruple purpose of an induction tube and eduction tube, 
a bearing for the water-wheel, and a bearing for the cylinder. 
The steam is admitted alternately into each ^nd of the cylinder, 
by a contrivance similar to that used byPHornblower. The 
outer end of the piston-rod a, is attached^ to a cross-piece p, 
which is supported by gudgeons moveable in boxes in the 
arms rr of the w^ater- wheel. From the middle of II proceeds 
the two wings s s, from the ends of which two rods 1 1 extend, 
playing through steps 1 ^ 2 ^ on the sides of the cylinder. These 
rods are considered necessary, in order alternately to overcome 
the inertia^ and resist the momentum of the cylinder, encounter- 
ed in consequence of the irregularity of its motion. 

The following is tlie mode in which tlie engine operates. The 
steam b«ng admitted into the cylinder, by means of the induc- 
tion-tube, the beginning and^ end of which is shewn at i and ky 
elevates the piston, and consequently the piston-rod a, which 
presses the gudgeons as it were against the circumference 
of the wheel, and in the direction of a tangent of a circle 
passing through the point of re-action gy and having for its 
c^tre that of the water-wheel. The upward stroke of the pis. 
ton being performed, the piston with i& rod a descends, and 
the cross-piece ^ along with it, the*’ gudgeons ^of tlie latter 
alidisig in the arms r r. During the descent of the piston, the re- 
volution of the cylinder is obviously retarded, but it is again 
accelerated when the jnston takes its upward stroke. From 
this regular alternate acceleration and retardation in the motion 
^ the cylinder, Mr Ward has given his engine the nameiof the 
Alternating Steam-Engine. A full account of this macTiine will 
be found in the American Journal of Scknccy voL iv. p, 90,— 
100 . 
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Account of Mr ilSi vein's Improvements in Steamr-Eitgines^ 

• 

This ingenious contrivance, of which wc can only give a 
brief notice, is the invention of our countryman Mr llobert 
Stein, formerlj of Edinburgh. A general view of it b given 
in Plate IX. 8., and the object of tlie invention may be 
stated to be for raising steam by means of heated air, and after- 
wards employing the steam so raised, aijd the heated air com- 
bined with a portion of steam to elevate tlft? piston of a double 
steam-cylinder. By the hopper «, the fuel is introduced at 
suitable periods hfthe revolution of the fluted roller which 
is fitted so closely as to prevent the admission of air, and the 
Escape of the heated air mthih. The cinders and dust are dis- 
charged below through a similar air-tight apparatus. When 
the fire is lighted, a strong blast of air is thrown into tlie fur- 
nace through the pipe c, and this air, when healed and expand- 
ed, is coiiveyed along the pi{ie d to the high pressure cylinder ♦ 
e, where it works the piston, and escapes by the eduction-pipej. 
The expansive force of this rarified air is increased by a jet of 
water occasionally admitted among the coals in the hopper a, 
which, descending into the fire, is converted into steam. The 
heated air, in passing along the pipe rf, and through the boiler f 
converts the water into steam, which, ascending through the 
pipe g, works the pist^ in the low-pressure cylinder and 
escapes by the condensation-pipe i. The teqiyerature of the 
furnace, and the quantity of elastic vapour generated, are regu- 
lated by means of a stop-cock A:, in the blast-pipe c, which has 
two passages, one going above, and the other below the fire. 
If the expansive force of the air in d is too great, it will raise 
up the loaded piston w, and by means of the chain passing over 
the pulleys /Z, the Hkndle of the stop-cock A: will be elevated, 
and thus partly close the passage of the lower branch of the 
blast-pipe, which gws below the fire. When the heated air in 
d has too little elasticity, the piston m sinks by its own weight, 
lifts the lever of the cock Ar, opens the lower branch of thp 
blast-pipe, and closes the upper one.* A fuller account of this 
invention, and of some of the other ingenious contrivaijces 
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vrhich belong to it, will be found in die Z/Ondcmi/o«^rn^^ 
vol. ii. p. 411. ♦ 


Aet. XIII . — Account itie HoUSprings of Fumaa^ m the 

Island qf St Mkhael. By J. W. Wkbstkr, M. D. C\)r. Sec. 
L. S. N. E., M. W. a. &c.* 

The HoUsprings of the Valle das Fum^s render this the 
most interesting spot in St Michael valley is nearly 

twelve miles in circumference, and is bounded on every side by 
mounUuns of various height. Its form, lilce that of the other 
inclosecl valleys, which have already been descrilied, is neailv 
circular, but its surface has considerable irregularity, rising 
here and there into small hUls. A part of it is under tolerable 
cultivation, and it is inhabited by a few peasants. It is watered 
by many streams that wind through the plantations, till they 
unite to form a small river, called liibeira Quente, or Warm 
River. After a circuitous course, the Ribeira Quente flows 
through a deep ravine, and empties itself into the sea an the 
southern ade of the island at the base of Pico da Vigia, 

The mountains surrounding this valley are composed chiefly 
of pumice ; but compact lava and rocks of the trachyte family 
are seen on the face of many of the precipices. The colum- 
nar structure and vertical arrangementit of these rocks are quite 
distinct in sonva* places ; in others, beds of the porphyry and 
pumice appear to alternate. They are skometinaes separated by 
layers of flne sand or ashes. A few pieces of slaggy lava and 
scoriae, are occasionally found at die foot of the mountains, but 
there are no large collections or ^leds of them. 

At the bottom of one of the precipic^, I found a number 
of pieces of a rock analogous to amygdaloid, and at the same 


• This description of the Springs of Furnas, is extracted from widnteresting 
account of the Island of St Michaers, one of the Asores, puliU^ed in America, by 
our former pupil Dr Webster..-.R. J. 

The Portuguese word “ FurnatS nieanf^ caverns* 
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tuxi6 porphyridic. £aeh piece is composed of angular portions, 
apparently fragments, wfcich are united by a yeUorish-white 
silic^us substance, approaching in some respects to cakedony. 
It is tiard and opaque, and has somewhat of a waxy lustre. 
The cavities on which the amygdaloidal character of iliis rock 
depends, contain a small quantity of mealy and radiated zeo- 
lite, ,0 . 

The hot-springs are situate towards one cxti*eniity of the 
valley, beyond a few cottages composing the viUagc of Tumas. 
They are not seen, at any distance, being ^surrounded by small 
hills, some of whiel^ there is great reason to believe, owe their 
origin in part, if not altogether, to the springs thgiiselves. 
They are general!^ a)vered with short shrubs, but some ol’ 
them are ^^oUy devend of any troches of vegetation. They are 
composed oi‘ clay of different degrees of (compactness, which is 
variously, and often beautifully coloured by iron, under diffe- 
rent degrees of oxidation. The clay is iiitermixcd with fine 
pumice and masses of siliceous sinter. As we pass along tHe ^ 
narrow road from the village to this sj)ot, the gradual change 
from a fertile to a barren soil is observed, and within a few 
yards of the hot-springs, nearly all traces of vegetation are lost. 
At tlie extremity of the road the ground is almost snow-white, 
and then aexjuires a reddish tinge ; this increases in intensity 
and brightness, and finally passes through an infinite variety of 
shades to a deep brown. Here and there, patches and veins of 
a bright yellow and purple colour, add to the singular aspect of 
this remarkable spot. The clay is in some so much in- 

durated as to retain aa imperfect slaty character, but most of it 
is soft, and has an earthy aspect. It does not feel perfectly 
smooth when rubbed, but is full of hard grains, which are ex- 
ceedingly minute ; and when« mass of it is diffused in water, 
a quantity of fine si||ceous particles is separated. It has many 
of the characters of tripoli. It is used by the peasants as an 
exterqfd application for cutaneous diseases, and is undoubtedly 
beneficial ia some particular cases, from the qumitity of sulphur 
it contains. Large pieces of aliceous sinter, of a grey colour, 
are imbedded in it, and it is covered in some parts by the same 
sul)6tance, which has accumulated upon it in layers, from an 
eightli of an inch to an inch in thickness. Near the extreiWty 
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of the road) the beds of clay have been cut through to the 
depth of ax or eight feet, and their stricture is well displayed. 

The vidnity of the springs is indicated by the increased 
temperature of the earth, a sulphureous odour, and the Escape 
of vapour or steam from every crack and fissure in the ground. 
The tetnperature of the clay continues to increase as we ad- 
vance, and a greater quantity of vapour is at last seen slowly 
ascending from the springs themselves. 

The volumes of smoke and steam rolling OpWards from the 
surface to a great height, till they are gradually diffused through 
the atmosphere, or mingle with the heavie^* clouds that Crown 
the summit of the mountains, produce a striking effect. The 
confused rumbling and hissing noise that is heard fof some time 
before we arrive in sight of the springs, increases at last to an 
incessant and terrific roar, and seems to issue froul the very 
spot on which we stand. The earth returns a hollow sound, 
and great caution is required to avoid stepping into the pools 
and streams of boiling- water, with which its surface is covered. 

The quantities of hot-Water discharged through the innumer- 
able orifices in the ground, is prodigiously great, and the dif- 
ferent streams unite, forming a small river, that, still hot, joins 
the Ribcira Quente, The largest springs arc termed XiJaldeiras, 
or boilers, and a shallow basin of earthy matter has been form- 
ed round each of them, by depositations from the water. 
Much of the water is constantly retained within the^ reservoirs, 
and its surface is more or less agitated fey the escape of sulplm- 
retted hydrogeh ^as, and the ejection of the water from below. 
The temperature of some of these springs on the W day of 
December, between three and four o’clock P. M., the thermo- 
meter standing at 63® Fahrenheit, the barometer at 29.4, was 


as follows : 





207“ 

200“ 

96* ‘ 

137“ 

203* 

190 

134 

170 

73 

114 

184 

94 

122 

171 

147.* 


The basin of the lai^est spring, particularly designated as 
The Caldeira,” is circular, and between twenty and thirty feet 
in diameter. The water in^ this toils with much greater violence 

* above are put down in the order in whick they were examined. 
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than in any Qther cakie^a^ and distinct loud expiosions o^ur 
at ahort interval^ which ate succeeded by a veiy pelxseptible 
eievation of the centre of tlie body of water within the hi^ui. 
This is attended with a loud hissing noise* and the escape of 
great quantities of sulphuretted hydrogen gas* steam* and sul- 
phurous aqd vapour. On account of the high temperature 
and vast quantities of steam* it is dangerous to approach near 
the spring* e^^cept on the windward side. The cattle* however, 
are often seen stg^ing on the opposite side, to free themselves* 
as it is supposed* Unm vermin. The peasants oTe in the hnbit 
of placing baskets nlled witli lupines* beans* and other vegc-' 
tables* on the ed^ 4^f tlae basin, here they are speedily cook- 
ed. • * 

• From the Great Caldeira* the water is conveyed to two or 
three binail buildings, which are used as batliing-houses. The 
temperature of the water being so high* reservoirs have been 
«iunk* by removing the earth to the depth of a foot or two, into 
which the hot^water is conducted* and allowed to cool ; it is 
then received into batlung-hpuscs, and its temperature raised at 
pleasure by the admission of more water immediately from 
the c'oldeira. The water ib turbid, fn>m the presence of a large 
quantity of aluminous earth, but which gives to it a peculiarly 
soil feel. 

A few yards from the principal caideira* is an elevapon about 
fifty feet in height* and* probably as many m extent, composed 
of alternate layera* of coarser variety of siniey, and clay, in- 
cluding grass* ferns, ^and reeds* in different states of peirifao 
tion. Not many years $ii3^, the Mde of this h’tU fell in* and dis- 
covered g deep frightful cavern ; smoke and steam at pre- 
sent issue from it in vast quantity, accompanied by a tremen- 
dous qoise. The bill, indeed* appears to be a dome* covering 
an extensive abyss* from which, by another outlet nearer the 
summit^ hot niud and stone> hare been occasionally ejected. 
Liopki^ down through the opening, a body of water is seen 
Ixiiling With great violenev. Art appalling roar is incessantly re- 
verlierated from side to side within the dome, and is increased* 
at short intervals* by sudden and viJilent cxploi^ons. The sur- 
face of this hill, the sides of the cavern, and the innuniensbh* 
cre\ iceb in the ground, are coated with sulphur; in obtaining 

^VOl. V'T. NO. 19. ArBii. 18f^9 
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specimen of wlikb^ I found tlie heat mid fumes idmost 
audbctttifig* Every storm has been more or less idMUged, 
notUilMnibov plant floiinslie«» for many yards Wrmd^t The 
tbeftnometer'introdvc^ mto the fissures uamediatsdy rose to 
1S0% and m some places to Fidmenbeit* , ^ 

Sif^pbur is so abmidant and purey that it miglKt be coUected 
lit <}imntkieB sufficient to export; wherever a fatose stone lies 
over one of the fissures, or where many stonea'^are loosdy heap- 
ed tc^ther, their under wirfisces are soon covered with it; and 
by placing tiles, as i$ dcme at Solfixtrn, on ^whidli tihe sulphur 
could ooll^ca^ an cdtundant su|^ly of it would be obtained* 
Wberiiver the water has flowed, depositkamis of mlioeous 
smtev have accumulated^ and dircular babins, composed entirely 
of this substance, have been here and there formed round a 
spring. The siliceous matter rises, in many places, ei^ht or ten 
inches above the level of the water, and is often exceedingly 
beautifu]^ Grass, leaves, and ^mikir substances which have 
been exposed to the induenee of the water, are more or less 
mcrusted witli silex, and exhibit all the progressive steps of pe- 
trifapction ; some helng soft, and difiering but little from their 
natural state ; while others are partly converted into stone, or 
ore entirely consolidated- In many instances, alumina is the 
mineralizing material, which is likewise deposited from the hot- 
waters. I found branchea of the ferns wfaicli now fiourish on 
the bland, completely petrified, preserving (he same appeai'ance 
as when vqgetaWng, excepting the colour, whbh is now ash-grey* 
Fragments of wood occur, more pr less^angpd, and one 
tire bed^ from three to five feet in b copiposed of (he 

reeds so common on the island, completely mini^rid^llied# the 
centre of each joint being filled wjth deUcate crystalsof sulphur, 
m elongated^ double^ four-sided gyramidical crysfab, with a 
liighly remiQiis lustre- , ^ ^ . 

Round the springs, where the water has d«d»adi,iri«guhwly 
over die y>dga of ri»e hasms, the daporifations o( siliceous jmat- 
ter s»Wt trough* and often present an ^^^ 9 paranoe shpilat to thps^ 
of ^tcebmdi which have been so well compared, fay ^ George 
Macketirie, to the heads (^'cauliflowers \ The variety of rih# 

■ ■ '■■■ ^ — " I ■■■"■> ;» y 

Xn the jeai 1S17, I had an p^ipprtqnity of examiqina the iiiitt^oating suite 
of Icrl lie siKtiiiK‘n‘< iie|>Qsited bv Sir George Mackenzie, in the apartments of 
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ceouft i^ter« ivhioh is abundant in St Michael, is in layers 
froin ^ quarter to a half ineh an thkkiiess^ which are aocunau^ 
lated on eaeh other, to the height often of a fopt and upwards, 
rdnstitutilig disdact and wide strata, numy yards in exteat* 
These strata are always parallel, and for the most part borizcm* 
tal, but in soma places they are slightly undulating. Between 
the layers of this substance is a loose white powder, which, on 
exannuailion, is found to be nearly pure dlex, with a small pro« 
portion d alumina. When moist, it is nearly gelatinous. Tloe 
oolour of tile slat^atiety is pearl-grey ;* externally it is duU> 
but dn the fresh fracture has a glistening lustre, and is trans- 
lueent on the edges. The fracture is nearly smooth, idtlinii^ a 
little to cxiAchoidal. It scratches glass with ease, and has a sped- 
fle gravity of 0.107. It is infusible before the common blowpipe^ 

Aiioth«* variety of slater has a snow-white colour, and is ex- 
ternally wrinkled, abounding in slight depressions and protu- 
berances, which are almost circular. This is found in delicat^i^ 
crusts, and often covers irregularly shaped masses of tlae other ^ 
varieties. It lias a very beautiful semi-opalescent lustre. The 
crusts are brittle, and seldom exceed the tenth of an inch in 
tiiickness. Their specific gravity is 1.886. Upon masses of a 
kind of conglomerate of altered lava and pumice, I noticed a 
aery beautiful vaiiety of Fiorite, in small circular cup-shaped 
portkms, the edges of which are of a pure flesh-red, becoming 
gradually ftinter, till tbf centres are perfectly snow-white. 

Another variety has the following chaiactors : ks colour is 
snow-white, rodtMsh a|jKi yellowish-white, passing, in some spe- 
cimens, to yellowish-grey^ It occurs in long, slender, capil- 
lary fibunents, from one to four inches in length. The fila- 
ments cross each other in evejy direction. On the cross frac- 
ture, viewed witii a microsavpe, a lustre between vitreous and 
pearly is observed. ‘ ft is translucent, brittle, and light. When 
redo^ to powdery and rubbed over the surface of a {date of 
glass, It senatdaesit. Its ^specific gravity is 1.866. It tg hi- 
solulde in nitric, nktiriatiie^ or sulphtme aekk, and is inltisibte 
before blowpipe. A portion of this mineral was 

^ ^ -111'--- , 1 1 ■ ■ I . , - . 

tlie Hoys! Sodttty si Ediabursb ; but 1 recollect ns specimens of silieesss 
which eau&l in beoatv some of those from St MichAel. 

\ 2 
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mined by my fiiend Dr Dau^, j(bund it “ fusible into a 
perfectly transpareut when mixed ^iitli an alkali^ and«that 
six grains of it, id fine powder intensely. ignited id a ^lalina 
crucible fpr fifteen minutes, lo6t 0.981Sd grains, equal to 16.S5 
per It appears from Dr Dana's analysis, to consist of 

silex Bdj65 ; water 16.35. It thus differs from the siliceou'* 
depositions of Iceland and Ischia, in the large proportion of 
water it contains, and in the absence of alumina and lime. It 
may l>e considered an hydrate of silcx with more propriety 
lliaa tlie hyalite of Frankfort, which M.^uchok regards as 
such, and which contains but 6.33 of water It appears to be 
a new variety of siliceous sinter, and desen bi to be de^gnated 
by an appropriate name. From the island in whitMi it occurs, 
I projxise to call it Michaelite. 

iVherever cavities exist in the large masses of sinter, and in 
the hills formed by that substance, and the fragments of Java 
and pumice, ilie silex ha^ assumetl a staiactitic Ibrin ; and the 
stalactites are from one to two inches in length, and their sur- 
face?. are often covered with small brilliant crystals of quartz. 
It is impossible to convey any adequate idea ol‘ the beauty and 
variety of forms under which silex, appears in St Michael, and 
mineralogists cun here be supplied with specimens far surpas- 
sing tlmse from any other localities as yet described^ 

Another variety of ^.talactice that occurs here is coinpoH\i 
principally of alumina. These stalactiKJS are rough and earthy, 
aiu} Uieir leugili»is from one to six indies. 

The more ccmipact masses of sinter, broken down by the 
weather, and other causes, have bc^^n cemented togetlier, with 
portions of obsidian, pumice, and sct)rifle, into very beautiful 
breccia, which is in some ])lac^ sufficiently hard to admit a 
good polish. The cement is sinter. Tim diflbr^nt 

substances of which thk mass is compose^,* exhibit a grett va- 
riety of colour, a!nd the fractlired'feuriaoe* is curiously. mottled 
^ith green, red, grey; White, ycUoW, and’ blacfk, in every variety 
of shade. Some of the portions have external characters analo- 
gous to those of wax-opal, and many are striped and spot^l, 


Xiapfoth analysed a quaittza^e concretion ftom the lute of which 

contained VI per lent. of nater. 
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in thi\Lsland (jf ' St Michael. 

while others are }>orphyriUc. This breccia is evidently of re- 
ce4it formation, and afipears indeed to he actually forming at 
this time in those parts of the beds where it is soft, and the ce- 
ment *gelati nous The alteration which the rot^k has under- 
gone, in many places, where exposed to the steam and acid va- 
pours, is remarkable. The different substances composing it 
have lost their coloui's, and have now a pretty uniform degree 
of whiteness, the brecciated structure remaining. The frag- 
ments are soft, and in many places have acquired a dislinctly 
argillaceous charai^. Some of the clefaUons composed of tliis 
breccia are upwardR of thirty feet in height. Wherever cavi- 
ties occur in it they are lined with sniall stalactites, and bo- 
tryoidal concretions of pearl-sinter (fiorite of Thomson) and 
^um appears under the form of a delicate efflorescence, or in 
minute crystals. 

Besides the hot-springs already noticed, there are some others 
of less importance in different parts of the Valley of the f'urnas, 
and bathing-houses have been erected in their vicinity, 
are also many cold springs, the waters of which are abundant 
in carbonic acid and sulpluu*elted hydrogen gjuses. and they are 
strongly chalybeate. They occur in various pgris of the plain, 
and some of them arc so near the hot-springs, that the thumb 
may be placed in one of the former, the temperature of which 
is 70* or 80*, and the first finger of the same hand in one of the 
latter, at the temperature of 190® or SOO®. The ground over 
which the wafer from fhc cold-spring passes, is covered with a 
thin coating of oxidg of iron, and many of the*lffose stones have 
a beautiful metallic stain, which is sometimes iridescent. 


A^t. XIV.— Jeemnt sorne Mistakes relating to Dr 
Bjuolev's Astrommucal Observations^ and Harhiot^s MSS. 
By Dr Robbutsoi?^ F. R. S. Savilian Professor of Astronomy 
in the University of Oxford. In a L»ctter to Dt BaBWsxBa. 

Dear Siw, 

’■T- HE following statement of facts* will, I tnist, do away mis- 
takes into vriiich many of your scientific readers may lu^ve 
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led by the passages herein quoted, relating to the publication of 
Bradley’s astronomical observations, anfl also relating to certain 
manuscripts left by Harriot, the celebrated mathematician. 

In the year 1812, Dr Thomson published his Histoiy of the 
Boyal Society ; and in pages 344-345. of the work, he concludes 
his account of Dr Bradley, with saying, He left behind him 
an immense number of astronomical observations, in thirteen fo- 
lio volumes, which were presented to the University of Oxford 
in 1T76, on condition of their being printed and published,— a 
condition, however, not yet complied with.’**^ 

Now, the truth is, that the first volume of Dr Bradley’s ol)- 
servatioiks, edited by the late Dr Hornsby, Sa^rilian Professor of 
Astronomy, was published in 1798 ; and, in the preface, he 
gave an account of the causes which delayed its appearance* 
Being unable, on account of bad health, to extend his superin- 
tendence to what remained, the Delegates of the Clarimdon Press 
requested xt\e to undertake the task. To this I assented, and 
the second volume was published in 1805. In this volume, the 
Greenwich Observations arc continued, from the date at which 
the first ends, not only to the time of Dr Bradley's death, but 
even to that of Mr Bliss, his immediate successor as Astrono- 
mer-Royal. 

In No. LI. art. 2. of the EdMurgli Review, when speaking 
of Baron de Zach, it is said : ‘‘ Several years ago he vimted Eng- 
land, and resided there for a conriderabtc tune. He lived much 
in the family of Lord Egremont ; and we owe to him the dis- 
covery of several unpublished MSS. of HaStriot, one of the ablest 
and most inventive mathematicians of the age in which he lived. 
These the Baroui found among the papers of the nobleman just 
named. They have since been 'consigned to the care of the 
University of Oxford; and are nm^, wc have no doubt, in the 
progress toward publication.’’ 

7he belief iiqpHed in the conclusion of what has b^ quoted, 
ought not to entertained ; for the monuicaMptfl in 

question had been examined at O^ord, had been dedated to be 
unfit for publication, and had been returned to the nd^hmaa to 
whom they belonged, more than sixteen yoars bdisMCe tjhe 
lurgh Rcvicio had arrived at No. LI 
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^ Obscrvatwfis^ and llarria€s MSS, 

Thu Delegates of the Clarendon Press, to whose care tlio 
MSS. had been consigned, were desirous that they should be 
piTblished without delay ; and, with this view, they earnestly re- 
quested me to examine the papers, and favour them with an ac- 
count of their state and merit. Having intimated my compli- 
ance, the MSS. consisting of two bundles, were put into my 
hands, and the following are copies of the rcj)orts which I drew 
up upon them. 

The following are the titles of the papers contained in the 
bundle first exar<?’^ed. * ^ 

1. risg* : sen De Spatii rcbtvtione . Proposilio 

generalis : ex Lib. 7. Pappi. ^ 

2. De^centro gravitutis pyramidis. 

3. Ptolomaicum elcinentum de coinposilione jationum 

4. Theoremata ad subtensas penjeriarum. 

5. Lemmata. 

6. Problemata. 

7. Dc Parabola. 

8. De centre gravitatis trianguii. 

9. De Centro gravitatis parabola*. 

10. Dc Asymptotis. 

11. De rcflectione corporum rotundoriun. 

These papers, excepting the last, aje in no ]H>int of view lit 
for publication. The greatest part of them consist of detached 
and unfinished explanations of the authors whicli he read ; be- 
gun, according to all appearance, with the design of satisfying 
his own mind upon the subject before him, anS dropped abrupt- 
ly as soon as this satisfaction was obtained. 

The 1st, 52d, 3d, 4th,* 5th, and 6th, of the above mentioned 
articles, are of this kind. The 7th, 8th, 9th, and 10th articles, 
seem to have been ^tered u^n with an intention of treating the 
subjects in a more* perspi&uous way than any wliich had been 
pursued before his time; and had he written the 7th and lOtli 
witUT a view to publication, there is every reason to suppose that 
in timse two he would have succeeded in his design. In point 
of matter, as far as they extend, they are ingenious improve- 
ments upon Apollonius ; but the «ame improvements, fully and 
elegantly demonstrated, are to be found in Mydorgius''s^Conir 
Sections, published in 1631. I sliould suppose that 
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liad not read Archimedes when he wrote the 8th and 9th ar- 
ticles, as they are so very much inferior /o what we have by that 
celebrated mathematician on the subject. » 

To these remarks upon tlie substance of the first tea afticles, 
it may be proper to add, that they are destitute of the principal 
particulars requisite in regular mathematical composition. No 
first principles are laid down ; due arrangement is overlooked ; 
and the demonstrations, often defective, are expres.sed in a kind 
of algebraical short-hand. In saying this, I by no means in- 
tend to insinuate any thing disrespectful to ^ memory of Har- 
riot. I offer these observations as reasons w my firm })ersiia- 
sion that he never intended the pajH'rs for publication ; and tliat 
it would be injurious to his reputation to pnnt'ihem. 

The paper Dc rcfkctionc corporuvi rotundonm^ wlien com- 
pared with those already mentioned, may be considered as high- 
ly finished, but to its publication some strong objections may 
be made. Harriot himself slates its imperfections, in his letiei- 
which accompanies this * ; and to these imperfections it may Ix' 
added, that every thing depending upon the composition and re- 
solution of forces is so much better understood, and more clear- 
ly treated, since the great discoveries ot‘ Sir Isaac Newton, that it 
would suffer much u}x>ri a comparison with modern publica- 
tions. The subject is more fully and elegantly handled in Keilfs 
Introduction to Natural Philosophy. 

Of ike other bundle of papers. — To a great many of these 
papers there is no title, nor do they iidmit of any specific de- 
scription. They* appear to lie rough calculations of some parti- 
culars which he wished to ascertain, withou/ any allusion to the 
data with which he set out, or obvious /egdency to the object in 
view. Others admit of classification, and afford ab^mdant proof 
of Harriofs zeal in the cause of science, and of his unremitting 
attention to its improvement. , 

The first class of this descriplum relates to the sjiots on the 
sun. From these jiapers it appears, that he first began t^ ob- 

• This was a copy of a letter to his patron inc Knvi of NorthunilH*rlan^, upon 
the nature of his paper, aeknowleclffioi? its want of firs-t principles, and its brevity, 
but intimuting that he thought hiii Lowlshtp aj oujd eomprehcntf it, notwithstanding 
Its defects. 
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serve the spots on tlie 8th of December in 1610, and that he^ 
continued to observe thi*m, at irregular intervals, to the 18th of 
January 1618. The observations recorded are 199 in number, 
and fhe accounts of them are accompanied with rough drawings, 
representing the number, position, and magnitude of the spots. 
From the manner, however, in which these observations appear 
to have been ina;de, and also from that in which I find them re- 
(wded, I do n(^ think that Harriot ever intended diem for pub- 
licatkm ; nor do I think that the publication of them now w^ould 
enther satisfy ratiomil curiosity, or contribute in the smallest de- 
gree to die a(lvant\?ment of astronomy. The circumstances un- 
der which the observations w'cre made are very brieflj^ and very 
' agilely rccordecl, and consccjiiently no calculations can be found- 
ed upon tlicm likely to lead to accurate conclusions. These de- 
iiciencics I am inclined to attribute, partly to his having had no 
intention to publisli on the subject, and jiardy to the imperfec- 
tion of astrononiiciil and [ihilosophical instruments in his time. 

Frem this class of papers of which I am now speaking, 
jilainly appears, that Harriot had no coloured glass to defend 
tlic eyp, for the following expressions frequently occur : A 
mist,'*' — “ a notable mist,'*'* — “ misty and ( loudy,'*'*— ‘‘ the sonne 
was somewhat to cleare. There ^being no cloiides but only thick 
aycr,”— “ convenient tliin cloudes,'*’ &c. 

As there is no reason to doubt of his diligence, I think that 
such expressions as the following are to be attributed to the im- 
perfections of his instrufnents, and not to his want of care : The 
.dtitude of the sonne Ixnng 7 or *8 degrees,'” — -'‘^he sonne being 
8 or 4 degrees by,’*’ Stc, 

The next class of papers (fixed together with a pin) which met 
my eve, is entitled, “ Descriptio paraliolae per circularum motum.'” 
This I proceeded to cxamine,*with sanguine hopes of finding a 
practical method of ^describing a parabola by an uninterrupted 
motion. My hopes, however, quickly vanished ; for this class 
only contains diagrams so rough and confused, that it does not 
appea^from them, upon what property of the circle he founded 
his attempt. 

After this disappointment, I proceeded to examine a class of 
papers entitled “ De Jovial ibus FJanctis.'*'* From two pages of 
J-licsc piqjcrs, it appears, tliat he first obvscrvcil Jupiter’s 
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lites on the 17tli of October 1610, for both of them have this 
date ; and at the top of one of them, <there is this expression, 

My first observation of the new planets and at the top of 
the other, “ My first observation and others following oT the 
new found planets about Jupiter/’ At the top of another page, 
there is this expression, “ The second yeares observations, be- 
ing anno 1611, of the Joviall Planetts and in this same page, 
dbere are the following dates prefixed to his accounts of observa- 
tions : Syon. Octob. 1.”—“ Octob. 6.*”— Dec. 11.”— Sy- 
January 1 %^ — “ January January 26.” — 

« February 15.”— February 17.”— Feby‘26.” 

Rough drawings of the positions of the satellites, and rough 
jcalculations of their periodical revolutions, accompany the brief 
{Statements of the observations ; but, in my opinion, astronomy 
could not be advanced by the publication of any part of them. 

The other papers which admit of classification, may be en- 
titled, Observations of the Moon, — Observations of the Ccanets 
of 1607 and 1618, — An Examination of Willebrord Snell’s Ob- 
servations for determining the length of a degree of a meridian, — 
‘‘ The Effect of the Decree of the Counccll of Neace for the 
observation of Easter-day,” — the Doctrine of Nautical Tri- 
angles,”— Remarks on Eratosthenes, Tycho, Kepler, Paul Hain- 
zelus, and Vieta. 

It is needless to enter into a minute description of these pa- 
pers, as they are not drawn up with any degree of regularity 
and precision, and as it evidently appeal that they never were 
intended for pulSlication.” 

Upon the whole, it is niy opinion that the publication of the 
papers mentioned in this report could only tend to prove that 
Hamut was very assiduous in hit; mathematical studies, and in 
his observations of the heavenly bodies; it^fould not contrib^te 
ito the advancegient of scienqe. 1 am, Dpar Sir, 

Yours, &c. &c. 

Obskrvatorv, Oxford, ) A. Rorkrtson. 

Jan, 22. 1822, J 
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Art. XV. — Description of some new and rare Plants disco- 
vend in Ca^iada^ in tlie year 1819. By John Gtoldie. 
(Communicated by Dr Hooker.) 

The collection of plants from which those in the following 
list are selected, was gathered under circumstances so unto- 
ward, and so unfavourable for lK)tanical research, that I shall 
probably be pardoned for prefacing my account of them with a 
short notice'of the journey, of which t}y*y were the produce, and 
the motives of it. • 

Having had lc)r many years a great desire to visit North 
America, chiefly ^ to examine and collect some of its 
vegetable productions, I contrived, in 1817, to obtain as much 
money as would just pay my passage there, leaving, when this 
was done, but a very small surfJus. 

In the month of flune I sailed from Leith, and landing at 
Halifax, remained for some days Ixjtanizing in the neighbour- 
hood of that place, where I met with several plants which wcA 
interesting to me, especially a yellow flowered variety of Sarra- 
ccnla purpurea^ which I have never since seen elsewhere. 
From hence I went to Quebec, carrying with me all the roots 
and specimens that I had obtained, which, together with the 
produce of two weeks’ researches in the neighbourhood of Que- 
bec, I put on board a vessel which was bound for Greenock, 
but never heard of them afterwards. Hence I proceeded to 
Montreal, w^here, meeting with Mr Pursh, au^or of the North 
American Flora, he advised me to turn my course towards the 
north-west country ih the following spring, and promised to pro- 
cure me permission to aicompany the traders leaving Montreal. 
1 travelled on foot to Albany, and tlien proceeded by water to 
New Vork. I remained but a short time in this last place, for 
1 explored tlie eastern part of New Jersey, — a country which, 
though barren and thinly inhabited, yet presents many rarities 
to tife botanist, and gave me more gratification than any part of 
Amorica that I have seen. At a place called Quaker’s Bridge 
I gathered some most interesting plants, and having accumu-' 
lateJ as large a load as my back •would carry. I took my jour- 
ney to Philadelphia, where I staid but a very short timi^V for 
knowing that a ship wns about to S£^il from New York to Scof^" 
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land, I hastened to return thither; and Jiaving again entrusted 
my treasures to the deep, 1 had a^ tlic first time, the dis- 

appointment of never obtaining any intelligence whatever' of 
them. '* 

My finances bjeing now extremely low, and winter having 
commenced, I hardly knew what to do ; but after some delay, 
went up to the Mohawk river, wliere I found employment du- 
ring that season as a schoolmaster. X quitted this place in April 
X818, and proceeded to' Montreal, expecting to be ready to de- 
part on ray journey tpwards the north-west country. 1 was 
disappointed in finding that Mr Pursh had ^eft Montreal for 
Quebec, a*^d that even if present, his interest would scarce 
liave been sufficiently strong to have obtained for me the assis- 
tance and protection which I desired. My only alternative was 
now the spade, at which I worked all summer, excepting only 
two days in each week, which I deyoled to botanizing, and went 
also a little way up the Otowa or Grand River, the only excur- 
sion of any length which I accomplished. In the autumn I 
shipped my collection of plants, and in two months had the 
mortification to learn that the vessel was totally w recked in the 
St Lawrence. Thus did I lose the fruit of two years" labour. 
During the next winter I did little, except employing myself, 
with such small skill as 1 was able, in desigiiiqg sopje flower 
pieces, for which I got a trifle. Early in the following spring 
I commeaped labour again, and by the beginning of June liad 
^maased about 50 dollars, wliich, with^as much more that 1 
borrowed from ^"Vriend, formed my stock of money for the next 
summer^s toUr. I started in the beginning of June from Monu 
real, and passiug through Kingston, twent to New York, to 
which, after an excursion to Lake Simcoe, I returned ; then 
visited die ]Palls. of Niagara and Ft,rt Erie, and crossed qver to 
the United States. Keeping along *|he eastern of Lake 
Erie for ninety miles, I afterwards took a direct course to Pitts- 
burgh on the Ohio, which, owing to the advanced state of the 
set^n, was the most distant point to yrhiclt I could attain. On 
my return I kept along tlie side of the Alleghany river to Ppint 
Ollean, in the Stale of New ,York, then ^isilcd the salt-works 
of Onondago and SacketOs Harl^our on Lake Ontario, whcmcc, 
yt^;x:ecding to Kingston, I packed up my whole collection, with 
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which I returned to Montreal, anti, embarking in a vessel which 
was bound for Greenock, got safely lioiue ; the plants wiiich T 
carqed with myself ,being the w'hole that I saved out of the 
produce of nearly three years^ spent in botanical researches. 

In spite of the ill fortune which has hitherto attended my 
endeavours, I have still so great a desire to bHng America! i 
plants and seeds to this country, that I purjjose, in the ensuing 
spring, if my pecuniary circumstances will j>ermit me, to make 
another cxeursioiii tr) that country, fgr the jnn*]x>se of explo- 
ring the forests wliich lie towards the wi?st. 

• T KTRANDUIA MONOC.YNIA. 

SwifiRTlA. 

Corolla rotata. Nectariftrl pori ad Ixisln kiciniarum corol - 
Ise. Cnpsida uni locu laris, 2-valvis. 

Swertia defle^a^ corollis campauulatis qu^ulrifidls coniiculatis, 
cornubus detiexis, foliis ovatorlnnceolalis. ^ 

S. dejiexa^ Smith in Rees'’ CycL v. S4. 

S. Michauxiana^ Schultes’ Sysl. Veget. v. vi. p. 131. 

S. comiculaia^ Pursh FI. Amer. Sept. v. i. p. 101. (Not 
Willd.) 

Hab, Shores of the St Lawrence, near its mouth. 

Although this species is described by Pursh under the name 
of S. comiculata, yet he, with great propriety, intimates, that 
the American plant is distinct^ from the original Siberian one of 
that name, principally on account of the deflexed horns df the 
corolla. The pre^nt individual is annual or biennia, smooth, 
()-8 inches high, simple?, somewhat four-OTgled. Latcer leaves 
spathulate, the rest ovato-Ianceolate, all opposite, three-nerved. 
Flowers a^llary and termlfial ; the axillary ones upon bibrae- 
teated racchies, tlk3 terminal ones neatly umbellate, four 

small leaves at the base resembling an involncre. Ca^x 
deeply four-partitfe, the segments lanceolate, firing erect be- ‘ 
twe»n the horns of the corolla. Ci>rotla erect, almost cAmpa- 
nulate, veined, greenish-yellow', puiplirii below, divided into 
four, ovate, acute segments, and et the base furnished with four 
deflexed horns, more than half as long as the corolla. ISjldmeiis 
four,* insert^ about the middle of the corolla, alternate with 
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ge^cnts, sfert PiHU oblo%« with abort stylra^ 
tumiirg almoat Uadc when dried. ' 

, PENTANDKfA MOTHOGYSU. 

^ Lithospebmum. 

CaroUa infundibuliformifi, fauce perforata, nuda. Cahfx quin- 
qiH^rtitus. Semina ossea, nitida. 

Lithospermtim Unearifblium ; frirticosum, foliis liocaribus np 
pressis pubcscentibws, floribus lateralibiik termimdibusqiio, 
nucibus improsso-punctatis, caulibus erectis* 

Hah. * Oiilv on the sandy-bcacli at the head of Lake On- 
tario, in July, and without flowers. ^ 

Tlie L. anffustifoUum of Michaiix agrees in some points with 
this plant, especially in tlie pericarp ; yet as he descril^es it as 
procumbent, and Pursh pronounces it annua), and adds, that 
woods are the places of its growtJi, so I should tJiink tlieie 
could be no doubt as to the specific* diflorence of the two indi- 
viduals. 

Primula. 

Calj/x quinquedentatus. Corolla hypocrateriformis, tuho v} - 
lindraceo, ore aperto. Capsuta nnilocn laris, deccinfidus 
Primula pitsUla; foliis olxivato-spathulatis rcpando-dcntalis, 
subtus scapoque faiiiiosis, umbclla pauciflora, corollse tubo 
calyce vix longiore, laciniis obcordatis qbtiisis, PI. XI. f. ‘2. 
Hah. Neai^ (Quebec. 

This is a minute and delicate species ; its whole height, in- 
cluding the scape, not exceeding two or tliree inches. Flowers 
very pale purple, almost white. From P. mutasaimea it differs 
by its very much smaller dimensions, shorter capsules, and par* 
ticularly its flowers, of which the calyx is oblong, and almost 
equal to the tube of the corolla in length, 'ifhe divisions of the 
corolla are considerably broader and more obtuse, more i-Qscm- 
bling those of P, Jminosa^ or even of P. scotica^ from w liich 
two species again, the form of its leaves keeps the P. pusMla 
distinct. 

Of thia species I have living plants at Ayr. Others I sent 
to Edinburgh ; and from two which flowered last summer in the 
garden of P. Neill, Esq. Canonmills, the accompanying draw- 
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ingfl (Plate XI, r%. % S.) were itiade, by R. K, Gtwillc, |!sq* 
In its wild sti^te the fldwera are from four to eight in number* 

• Capeifolium. 

Bacca trilocularis, polysperma, distincta. Corolla lubulosa, 
longa^ quinquofida Cadyw quinquedentatus. 

Caprifolium pnbescem ; spicee verticillis termiitolibus appro\i- 
matis subcapitatis, fdiis late ovatis aessilibus breviterque po- 
tiolatis pubescentibus oiliatisque^ i^ubtus glaucb, summis 
connalo-perfoliatis. * , 

Hah. Up{le Canada, near Kingston, and near Lake 
Simeoe. Fh July. , 

Evidqj^tly allied to C. cWumnn of Pursh. Befsides the leave** 
• being ciliated at their inargins, which is tJie character of that 
plant, Jiaving them also decidedly pubescent, especially on the 
underside; the upjx'r connate lea\es alone being almost gla- 
brous. flowera are large, handsome, and of a golden yellow 
colour, slightly hairy, with a long slender tuln?, which is a Jittll 
inflated at the base, the limb very unequally 2-lipped. Tbp 
stem is climbing, 6-8 feet high, hairy. On the older stems and 
branches the leaves arc iJetiolated, on the younger ones 
Nile. 

Xylosteum. 

Baccoe duae basi connatse, biloculares, polyspermtc. Corolla 
infiindibuliformis^ subaequalis. Calyx quinquedentatus. 
Xylosteum ohlongijblium ; baccis coadunatA, foliis d)longis 
lanceolatisquc ob4isis junioribus prsecipuc corollisque pube- 
scentibus. , 

Hob. In one spot only in a swamp on the Island of Mon- 
treal. FI, July, • 

A shmih of aboy t four •feet in height, much branched, with 
pale glabrous bark. Leaves lanceolate, and veiy pubescent on 
both* sides in the younger branches, oblong, obtuse, and only 
slightly pubescent beneath in the older ones, veiny. Peduncles 
about an inch long. Gtrraens coadunate, producing two yellow- 
ish pubescent flowers. Braxteas tv'o, excessively minute, btoad- 
ly ovate,* appressed, and, as well as the scarcely lobed ralyx^ 
glabrous Berrks red. 
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Piirsli has no species of this genus with united IxTrics hke 
llie present plants nor do I find it to agite with any descrilied 
species of other authors. I possess living plants of it at Ayr. 

Viola. 

Calyx pentaphyllus. CordUa pentapetala, irregularis, postiru 
cornuta, (aut ccalcarata). Anthent apicc menibranula co- 
liEBrcntcs, aut distincta?. Capsula supera, trivaJvis, uniU)- 
cu laris. 

Viola Sclkirl'li ; acauUs! foliis cordalis creViato-serratis pilosi- 
iisculis, petalis imberbibus, calcare siibfleqite longo crasso ob- 
tusi&»&inv>. 

V. Selkirkii, Pnrsk MSS. 

* ^ 

Hub. Mountains about Montreal, nowhere el.st\ FI. Jtd>j 

Root perennial, somewhat creeping. Leaves.^ severaf from 
the same root, about ]ths of an inch long, broadly b.eart-ohapeil, 
the notch at the base deep, so as to form two distinct lobes ; tlu* 
margin crcnalo-sen ate, the upper surface liaving a few scatleroil 
hairs, the under side quite destitute of tlieni, mid of a pale r 
colour. Petioles slender, glabi'ous. Floxeer-stalks scarcely long- 
er than the leaves, with two lanceolate bract cas above the* 
middle. Calyx with broadly ovatd, acute, glabrous segnjeiits 
Petals blue, obovate, beardless; spur nearly equal to tlie limb 
in length, \ery thick, and remarkably obtuse. The general 
aspect bf this plant is very similar to that of V. blanda. but the 
leaves are more^ acute, and far more serrated, and llic sj)ur is 
very^ different from that of V, blemdan as from all the others 
which belong to the some division of the ^nus, thus forming 
one of the most striking peculiarities of the species. 

I showed this plant to Mr Pursh at Montreal, and he infonn* 
cJ me that it was what he callecf F. Selkirkii f hence 1 
have thought it riglit to adopt his nSnie. 

PKNTAVDRIA TETRAGYNIA. 

pAUNAbSlA. ' 

Cak/x quinquepartitus. Petala quinquei N^eetaria quinque, 
cordata, ciliata, apicibuk globosis. CoparAa quadrivalvis, 
bil()cuhun*<. Reccptaeula paneialia. S€mina mcmbi-a- 
nacco-marginata. 
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Paj'najssia caroliniana ; folib radicalibus Hubarbiculatis, iiecta- 
I'iis trisctis. • 

P. eaj^olin'iana^ Pursli FI. Anicr. Sept. v. i. p. 208. 

JIah. Island of Anticosti, Gulph of St Lawrence, Mr 
Purfih. I merely mention this for tl.e sake of the ha- 
bitat. 


PENTANDUIA HEXAGVNTA. 

I Drosera. • 

i \ihfx quin(|nefi^iis. Pcfala qiiinque. ^Capmla unilocularis : 
apiee tri-(jiiini(uevalvis. Semina phirirna. (Styli etiain sex. 
Folia [ulis ^lai.Jiilosis obsita). * 

Drosera hneartrS ; .scapis rudicatis, siniplieibiis, foliis linearibiis 
obtusis, petiolis longissimis nudis. 

Tlcih. Lake Slnieoe, Upper (ranada. FI. June. 

Tins speeies, at first sight, appears just to hold an interme- 
tliate place bc'tween D. anglica and D. filiformhy and is 
.sufficioiilly distinct from both. The outer, or primordial leave, 
are, as Pursh describes tliose of D , Jillformhs to be, deslitulc of 
glands, as also are the long petioles of the upper leaves. All 
tile leaves are decidedly linear and obtuse, by no liieans spathu- 
late <ir lanceolate. Fhrerrs feu. Calpccs glabroii.s. 

OCTANBRIA MONCKiVNIA. 

• CExotiieka. 

Cahjx tubulosus, quadrifidus, laciniis defl(?xTk deeiduis. Pe- 
tals (juatiior, cafyee inserta. Stigma quadriliduin. Cap- 
mla quadrilocularis,* quadrivalvis, iufera. Scmhia nuda, 
I'eceptaculo central i tetragono afhxa. 

(Encithera ; cau\«? glabnusculo, foliis anguste lan- 

eeolatis sessilibus* repandWleiitatis niiirgioe obscure ciliatis, 
capsnlis oblongo-clavalis acutangulis scssilibus. 
liab. Island of Montreal. 

TliA plant, which T took at first sight to be the O. puviila^ I 
find, upon examination, has the flowers thrice as long as that 
plant ; their diameter is an inch ai/d a lialf‘, and the leaves are 
df|g idedl V repandi?-dentatc. The tube of the flowers, v^lii^ is 
loiq^nd very slendei', and the germen, as well as the back of 
VOL. VI. MO. 12. A rail. 18253. 
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lliL» sL‘»iDeui.s ol‘ corolla are furnisl^cd vvilli scattered hairs. 
TIio stamen^' are half as long as the segtiients of the corolla. 

T>fc:CANDRfA MONOGYNFA. 

Pyrola. 

Calyx quinqucpariitus. P^tida quinqiie. Capsula quinquelo- 
ciilaris, anguiis dchiscens. 

l^yrola rotundifblla^ Far. ; floribus flavo-vircscentihus. 

JIab. Not uneoimnon in woods. i 

This may be the P. chlorantha of* Swartz., found on 
ihe Coridiieiit of Europe, but 1 can see no character .suf- 
ficient to distinguish it ironi I*. roHcndyblia. 

P\ rola a^uirj/blia? ; pistiilo ilecliiiato, foliis orbiculato-renifomii- 
bus relicuiutis, scapo squaiins bpar.sis (bracteisque) convoki- 
tis vaginaiuibus. 

V. a,?a?'i/blia^ Mich. Ei. Ainer. Bor. \.i. p. 251. Pursh FI. 
Anier. Sept. c. i. p. 290. ? 

Had, Swamps, Canada; rare. 

I cannot help feeling considerable doubt as to this plant being 
actually tlic same with that of Michaux and Pursh. It is sin- 
gular that neither of these authors should Iiavo noticed tht‘ 
strongly reticulated a])pcarance of the leaves, which, by the 
tightness of* the veins, become v/rlnkled or even bullatc'. The 
scales are indeed a striking character both of Michaux’s })lant 
and mine. Tl^e^latter writer not notice the colour of the 
flowers, but Pursh says that they are yellowish-green, and in 
our plant they are decidedly reddish -ptirple. Tlieir general 
structure is very similar to those of P! rotnndrfolia ; the stigma 
has five ei’cct points. 

May not the P. asar'ifolm of Pursh, which found in 
Beech woods^ in the mountains of Pennsylvafiia^ be different from 
that of Michaux^ and from the pre.sent individual, of* which the 
habitat is siijumps in Canada ? * 

BECANBRIA TRIpYNIA. 

STliLLAUlA. 

Calyx pcntaphyllus, patens. Petala quinque, bipartita. Cap 
sula ovatn, unilocularis, polt^sj^enna, apicc sexdentata. 
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Stelliiria l<ytig\pes ; glaberrinia, foliis lineari-lanceolatis, pedun- 
cyli s lenninalihus dichotome raniosis bracteatis, pediccllis lon- 
gis,»pctalis late obovalis bipartitis calycc obtuso trinervi vix 
longioriljUN. 

Tlnh, ^Vt)(Kis near l^ake Ontario. FL June. 

Stem long, lilifornj, square, and, as well as the whole })lant, 
(juite glabrous. Leaves narrow, linear-lanceolate, patent. Pc- 
dumles branched in a dichotomous aianner ; pedicels very long 
and slender, with t\v^> ovate acute green tr^icteas, scjiriose at the 
margins. Flowcnf di*ooping before expansion. Ccdyx-leaves 
ovate, very obi use, 3-nerved, margins scariose, scarcely shorter 
than the broad bipai*tite petals. 

This has quite the habit of a Micropetalum^ and especially of 
M. lanceolatum^ but the calyx is remarkably obtuse, the styles 
are only three in number, and the petals are very broad and de^- 
cidedly bi[)artite- • 

Arknaria. ’ 

Fulyx |K*ntaphyllu.s, patens. Petala quinque, Integra Cap~ 
said iiniloe\ilaris, polysperina. 

Areiiaria later ijiora ; foliis ovatis ohtnsis, pediinculo laterali bi- 
flora. 

A. later'ipora^ Willd. Sp. PI. v. ii. j). 71 S. Pursli, FI. Ainer. 
Sept. V. i. ]). t317. 

Hah. About Moiiyeal. 

The stamens of this species I^ifVe (although \ii^not iced by any 
author) all their filaments hairy ; five of them alternately sliorU 
er ; the longer one.s considerably thickened. 

DEC 4IS DHIA^ PENTAG YNIA. 

' Ce^asttum. 

Calyx pentaphyllifs. Petala bifida, aut marginata, passim in- 
tegra. Capsula unilociilaris, apiee dentatim dehiscens. 
(Stamina etiani 4-5.) 

C^erastuim pubescens ; pubescenti-liij tinn, caide deflexo-piloso, 
foliis lineari-lanceolatis interniedii^s longioribus. panicula ter- 
minali subquadri flora, petalis acute emarginati>, calyc:e duplo 
‘M«^|^pribns. 

Hah. Stony beach nc'ar Kingston, Ujiper C’anada. FU June. 

. Y 9, ^ 
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Stcnvf numerous, about six iuclies lon^, braucliing from be- 
low in a dichotomous inanuer, very hairy, hairs dedexed. Lcpves 
an inch long, rigid, pubescent. CalyxJ>caves ovato-lan<^late, 
hairy, with tlic hairs erect, the margins white and scariose. 

In habit it comes nearer C, arvense tlian any species I am ac- 
quainted with. In some resjw^cts it accords with Pursh’^s C. tr- 
nujfidiimi, and it (|uite agrees M'ith a plant in Dr Hooker's her- 
barium, ft)uncl in 1816 by Francis Boott, Esq. on the hill be- 
hind Bilious Falls, Nerv Ilampsliirc, who iherefore lias the cre- 
dit of having first discovered this new specigs of Cerastiuni. 

DODFX’AN'DKIA TKICYXIA; 

T' * 

la I'HOKLIA. 

Calyx moiiopliyllus, vcntricosns. Co? alia Ictra- vel qninque 
[>etala calyce insidens. Cays ida {ncoc^ a. (Plantjc lacte- 

scciues Stamina diverew tempore assurgentia.) 

Eupliorbia ; umbel ia quinqucfitla, trifida, bifida, iiivolu- 

cris ovatis, petalis integns, i'oliis lanecolatis subpihisis ayuee 

serrulatis. 

E. pihsa^ Pursli, FI. Ainer. Sept. v. ii. \). 607. 

This, which Mr Pursh gives only as an inhabitant of Mar\- 
land and Virginia, I found in Canada about Montreal. 

ICOSANBKIA POLYCYNTA. 

* * Day AS. 

Calyx simyilex, octofidus. Petala octm Semina eaiidata, jii- 
losa. * 

Dry as integr} folia ; foliis integerrimib. 

D. integrifoVa^ P'l. Dan. t. 1210: . ; ^ 

D. tenclhi^ Pursh, FI. Amer, Sept', v. i. p^, S5Q. ^ 

JIab. Anticosti, Pursh. 

The individual now under consideration is unquestionably the 
Z>. integrrfolia of the Flora Danica, which was first fhund in 
Greenland, and afterwards was only ktiQwn to grow in one spot , 
in America, viz. the White Hills in New Hampshire, until Mr 
Pulsh observed it in the station above given. c ' 
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I’OLIANDRJA POLYGl MA. 

^ 1[1anitnci*lus. 

Calt^ pentaphyllLis. Petala (piinque, inlra ungues poro meU 
lifero. Semina nucla. 

Ilanunculus rJuytnbMms^ ibliis pubescent ibus, radicalibus longe 
pctiolatis rlioinboideis integris serratis, caulinis palmatis, flo- 
ribus profunde laciniatis, calyce patente piloso. PI. XI. f. 1. 
Hah. In dry sandy fields, nci r Lake Sinicov?, Upper Ca- 
nada. FI. July. * ^ 

Root ffisciculato-flbrose. Whole plant rather thickly pubes- 
cent, almost wo(jlly. Stem about (>-8 inches high, • angled, 
bearing v<yy few leaves ; those springing from the root are 
lymost exactly rhomboid, undivided, crenato-serrate in their 
upper half. About two of the s(em4eaves are ol)ov,it()-palniate, 
tapering down into a foot-stalk ; the uppermost or //ora/ leaves 
are sessile, small, and deeply laciniated. Flowers terminal, four 
or five, small, yellow. Calyx with a few longish scattered hairs. 
Petals ovato-oblong, somewhat cla^ved, standing apart from each 
other. Periearps forming a neaidy sj)herical fruit, smooth. 

I do not know of any species from which the })rescnt one is 
not entirely distinct, although it has a considerable afliiiily, in its 
general liabk, with the Han. Peruvianas i>f Decandolle, and of 
Uelesscrfs leones Sclectx^ t. 37. That species, however, has 
the root fibrillosc at the summit, the leaves semi-orbicular (not 
rhomljoid), the calyx very hairy^ and the petals nearly orbi- 
cular. 

DIADELPJIIA HEXANDRIA. 

('OKYDALIS. 

Calyx dipliyllus. Corolla ringens. Filamcnia duo, membra- 
nat^ca, singula anthcris 3* Capsuia siliquosa, polysperma. 
f-orydalis canadensis,, scapt) nudo simplici j)aucinoro, foliorum 
lacinifis linearibus «‘.aleanbus diiobiis brevibus, stigniatc |)or- 
reclo^cp ladri I obo. 

Hab. Near Montreal. 

Whole plant not more than 6—8 inches high, slentlt r. Root 
• /.nbcjxjus and scaly. Lcazfcs glaucous beneath, bjpinnato, yin- 
rifiepjfcndtifid, with the segments linear, rather (l)Uise, simple or 
«igain divided, especially tlie lower ones. Scape with a kibgle 
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raceme of about four flowers. Pedicels short, braelcatccl. 
Flowers purplish-rcfl, much resembling those of Corydcdis for- 
mosay (Diclytra De<-.) Siigrrui 4-lobed. , 

I know not whether this be the Canadian variety of Corydalis 
^formosay which Mr Pursh says is ‘‘ somewhat diflereut in as- 
pect from the Virginian plant, but not sufficiently so to consti- 
tute it a species but to me it appears most unquestionably dis- 
tinct. It is altogether a veiy slander plant, the segments of the 
leaves peculiarly narrow, indeed quite linear. Raceme always 
.simple, and the st}>gm(!r woX. two-edged, asklescribed by G awl el- 
and Decandolle, but 4-lobed. In this last particular it ccmies 
near the Fumariu c.vlmia of the Botanic Hegister. There, how- 
ever, the whole plant is greatly larger, and liioro robust, the 
flowers are hu’ger, the racemes compountl, and the Segments ol‘ 
the leaves very broad and incised. In many, but not in ad 
points, this agrees with the Diclytra ternd folia of Dec, ; that, 
how'cver, is an Asiatic^ not as Purdi supposed, an American spe- 
cies. 

SVNGENKSIA POJ.YCAMIA JEQUAMS. 

Bidens. 

Calyx sub«?qualis calyculatus. Corollalo' rarius flostailo uno 
allerove radiantc insti*ucta'. Reccptacnlum paleaccum, pla- 
num. Pappus arlstis duo spu quatuor, reflexis et crectis, 
sc’abris. Semi/ta tetragoiia. 

Bidens Ilcckii ; foliis o]qx)sitis inferiorjbus eapillaceo-multifldis, 
superioribuji lanceolatis comiatis acute serratis, floribus radia- 
fis radio involucrum excedente. 

c 

B. Bcckii^ 'i'orrey, in Sprengers Neue Kntdcclcungen in ganzen 
T Jnifang der Pfian/enkunde, vol. ii. p. 135. 

Hah, Stagnant waters, the edge of the St Lawrence, 
near Montreal. Found by Dr Beck in iil^ilar situations 
jicar Schenectady, on the banks of the Missouri. 

AlK)ut a foot high, simple, or witli very small and slender 
branches arising from the axils of the upptT leaves. Lower 
leaves very multifid, capillary, as in Ra7mncidus aquatiliSy up- 
per ones about an incli and a half long, broadly lanceolate, atte- 
nuated at each extremity, deeply serrated. Flowers solitary nt^ 
the^'extremity of the stem, rather large, yellow. Raditey^iy^\.^o 
Jonge^ than tlie involucn* 
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GYNAjVDRTA moxanj>iua. 

• ^ Habenarja. 

Cdi'olJa rin^ens. LaheUum Im^i siibtiis calcuratum. Glandidtr 
poUlnis nudoe distinctjc (loculis podicellornin adnatls vei so- 
liitis distinctis). — Brown. 

Ilabenaria macrophylla., labello linean-clongato integerrinio, an- 
thcra basi utrinque producta, comu germine duplo longiorc, 
folds binis planis^lliptuHvorbicuiatis. 

Hah. Moist sbady woods. Island of# Mont real. Very rare. 
Of all the Orchidcous plants which I have seen in North Ame- 
rica, tills is, withe ?t a question, the largest and most striking. 
It must wank next to Hahcnaria orhiculaia {Orclds of Pursh 
•and Nuttall), having, like it, two plane, orbicular, approaching 
to elliptical, leaves^ which spring from’immediately above the fas- 
ciculated root, and whicli, in this plant, are lour times as large 
as those <jf IL orhicidata^ measuring from six to eight inches in 
length, very thin and pellucid, beautifully marked with longitil^ 
dinal and transverse veins. The scape is equally long in propor- 
tion, and is funiished wdth a fow' Innceolate .scales, Bractcas si- 
milar to these, and shorter than the germen. Flowers large, 
wliite, resembling those of IF hifolla^ and arranged in a lax spike 
of about five or six inches in length. The three superior petals 
are connivent, the vppermosi is nearly orbicular, the otliers ovate, 
attenuated, the two lateral ones of the same shape, but much 
larger, reflexed, their bases dewirreiit with xS^eJubcllnm, which, 
standing forwards, is linear, as long as tlie germen, ejuite entire. 
Germen about an incli in length, slender, tapering down into a 
footstalk. Column jii^tifieation very short. Anther large, 
broad, much that of hrfolwj but having the base of the 
cells remarkaWy apart,; apd e^)ngated into two projecting horns. 
Pollenmass yellow,*’with a very long f(X)tstalk, nnci a jointed 
gland^at the base. Stiffma large, viscid. 


MONCK 


POLYANDKIA. 


Betula. 


Mas. Amentum imbricatum, squamis pcltatis ti illoi is. SlaminA 
12. Fem. Squama hiflora. Semen uuicum, alaTum. 
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Betula ^lufululosa ? ; caulc puiictato-glanduloso glabro, Ibliis 
obovatis brevi-petiolatis glabris serratis basi integerriinis, 
amentis cylindraceis pcdunculatis, sqdamis trifidis* 

B. glandtdosa^ Midi. FI. Am. Bor. v. ii. p. 180. Will4, Sp. 
PI. V. iv. p. 466. Pursh, FI. Am. Sept. v. ii. p. 622. 

Hab. Swamps about Lake Simeoe. 

This plant quite agrees with the character of B. giandtilosa of 
Michaux and Willdenow^ but differs from that of Pursli in having 
decidedly pedunculated leaves, and pcrica/'ps with as broad u 
margin as those of BetiUa pumila figured b^ Jacquin. 


, CRYPTOGAMIA STACHYOPTERIDES. 

Lycopodium. ^ 

Capsidte renifonnes unilociiiarea bivalves ptdyspeniuc. Semi- 
na minutissima pulveriformia. 

Lycopodium ; caule re|H'nte ramis adscendentibus, 

foliis sparsis linearibus acominatis integerrimb pilijcris iiicur- 
vis, spicis pedunculatis clongato-cyltndraceis ternatis, sqiui- 
mis rotundato-acuminatiwS dentatis. 

Hah, Alxiut Montreal. 

Very closely allied to L. clavatum,, but differing in the quite en- 
tire leaves, which, moreoAer, are less densely imbricated, and in 
the rounder scales of the elongated temate spikes. 

The L. trlstachyum of Pursh, is, according to Nuttall, 
‘‘ nearly allietl to L, clavatum,, but withe entire leavcwS.’" Pursh 
himself, on the ether hand, des<?ribes his plant as having erect 
stems, the branches compressed, the leayes lanceolate, acute, 
quadrifarious and appressc^ ; and he 8^ys that it is by liim re- 
garded as intermediate between L. compla/nafum and L, mbintc- 
Jblium. It cannot consequently J>e what Nuttoll takes for the 
tristachyum^ nor the individual nour under consideration, which 
only differs from L. clavatum in the points ' which I have men- 
tioned above. The true trisiachyum, I may also observ^e, is a 
native of high mountains in Virgil^, 


CR YPTOC A MI A SCHI SM ATO PTE II T DES . 

Osmund A. 

CApsidai subglobosie pedi<‘ellata‘ striata* semi bivalves pani^f/is 
tan. Indusinin nullum. 



^dificovcred in Canada hi iltc year 1819- * 865 

Osnuuicla alata ; frondibus sterilibiis ovalo-lanccolatis jnnnatis, 
pinnis piniiatifidis patentibus, stiplte alato lanato, fructifican- 
pbus blpinnatis lanujinosis. . 

fHab. Canada, — Isle of Montreal and Grand River ; but 
rare. 

This j)lant attains to much larger dimensions than the Osni un- 
da emnamomea (Claytonuimi of Tannseus and Smith), to which 
it is assuredly very closely allied, bur from which it is distin- 
guishable at once by the much broader outline, more patent pin- 
)iii\ and above all by the slender zig-zag ^ringed s:tijK?s. 

< RYPTOCAMIA FILICKS. 

Asptdium. 

* AoW siibrotimdi s]iarsL umbilicatiini vel luio latere 

dehiscens. 

Aspidium Goldlanwn ; frondibus ovalo-oblongis glabrls pinna- 
lis, pinnis lanceolato-acuminatis pinnatifidis, laclniis f)bIong^ 
spinuloso-serratis, stipite paleaceo. 

Aspidium Goldianum^ Hooker's MSS 
Hah. Near Montreak 

From one and a half to two feet in height. Allied to Aspi- 
dium cristatum more than to any other species in the genus ; 
hut abundantly distinguishable by the greater breadlJi of the 
frond, winch gives qujj^e a different outline, and by the form of 
the pinnse, which are never broader at the but are, on the 

contrary, Jiarrower than several of the segments just above 
them. These segments, too, are longer and narrower, siighth' 
falcate, and tliosc of the lowermost pinnae are never lobed, but 
simply serrated at the margin. The serratures are likcM Ise ter- 
minated by rnore decided, though short, spinulcs. ThL\/nicti/h 
cations are centra> near the midrib, and this circumstance pre- 
vents the species from bearing, as it would otherwise Jo, no in- 
considerable affinity Ui^A. inargmale. 

Specimens of this plant, cultivated iti the Botanic Garden at 
Cilasgow, from roots which I brought from Canada, retain all 
tht‘ cliaracters which T have above* described. 
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Aur. 'X.\l.—J}c6Triptiou of a l^EiNoacoPE* Jbr idtering the 
Lineal Proportions ry Ol^ects, with Qhservations on. Prqfes- 
sor Amici's Memoir on Telescopes without Lenses. By I^vid 
Brewster, LL. I)., F. R. S. Loncl, & Sec. R. S. Ed. 

rii ^ 

X HE Instrument which I propose to describe in the follow- 
ing Paper, was invented and constructed in its simplest form 
about the beginning of the year 181 % after I had determined, 
by numerous experiment^, that Colmirless action may he ob- 
tained by the action ofKwo prisms y the same substance. These 
Experiments, and this conclusion, were published in March 1813, 
in my Tnatise on Ncrc Philosophical Instruincnts . 

The only practical purposes to which this singular « principle 
seemed to be applicable, were tlie construction of an achroma- •* 
tic telescope, with lenses of the same glass, and the construc- 
tion of an instrument for altering the lineal proj)ortions of ob- 
jects. 

The method of imitating the action of the prisms by n)eans 
of lenses, is described in tlie work already quoted (p. 400.), but 
from llie want of a variety of deep inenisciiscs, I did not ob- 
tain a combination which removed entirely the chromatic aher- 
ration.^ altliough it was quite certain that this could lye easily 
accomplished. A little reflection, indeed, convinced me, that it 
was impossible to remove tlie aberration of figure witliout mul- 
tiplying the lenses ; — that as one kind of aberration w as correct- 
ed by the two ieij;S^s, another kind was created ; and that I was 
therefore in search of a combination which required to be more 
complex in order to be of practical utility. 

In the construction of the Teinoscope there were no practical 
difficulties. Wlien the tw^o prisms^ of cro^-glass were put to- 
gether, so' as to give refraction without colour, it obvious, 
that t]^ lineal dimenrions of objects were c,ricnfled or magnified 
in the plane of refraction. I had therefore an instrument which 
magnified any object, such as the elevatiem of a building, S:c. in 
lengthy while its breadth veniained tlie same, or which altcrevl the 

• From nuyo) to extend., and vxoTrisd to ; an instrument for examining oh- 
jrrtB in a ^tnte of extension. 

+ Pages SPfl, :m ; 3f>0, 400. 
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Viiieal proportions of objects. By moving one of the })risni$ in 
the plane of rcfractioa, st) as to go on each side of tlie achromatic 
pdsitioii. the pro]iorti(^ of the length to the breadth of, the ob- 
jcct*w£is altered, though the colour was of course nf>t entirely 
ctorrected. 

In order to obviate this inconvenience, I contrived a coin- 
jiound instrument of four prisms, as represented in Plato X. 

9., where AB is a prism with a variable refracting angle*, 
as used by Clairaut for measurin^^* dispersive powers. It consists 
of two prisms A, of the same material, united by two cylin- 
drical surfaces c<lcj\ so that by the motion of the concave cy- 
lindrical surface of B ii|)on the convex one of A, the two plane 
surfaces MNform diHcrent angles with one another. Another 
])rism (*, of the same glass, is placed as in the figure, so as to 
correct the colour of AB, when the inclination M and N has 
its mean \ahic. 

If we now l(K)k at. any object, tlirough the faces vi a, M, N, it 
will be quite free of colour, and its length (if in the plane of ^-c- 
fraction,) will be magnified or extended, so that we can judge 
whether its form would be improved by varying its longitudinal 
dimensions. If wc wish to examine its appearance when its 
length is made greater or loss in proportion to its breadth, wc 
h.'ive only to enlarge or diminish the inclination of the faces 
MX, .atid then correct tlie colour, by placing the prism C at a 
greater or a less distance from M. In this way we may ascer- 
tain the exact relatioti bctw’een tlie length and breadth of an ob- 
ject, wliich is most agreeable *to tbc eye, ih*}Jiace of discovering 
it a successioti <if designs. 

As the effect of the different designs, however, possessing dif- 
ferent ratios of length and breadth, could not he recollectt'd so ■ 
as to he brought into direct comparison, it became advisable to 
have tw'o instruments ad^^sted to give the proportions which it 
was required to compare ; and by combining the two instru- 
rncHts together, we fibtained the additional advantage of enlar-* 
ging the extending power of each instrument, when they were 
}>laeed similarly or in llie same plane: and of obtaining a varia- 
ti<m in the breadth of the object when llii‘y were placed trans- 
\ersciy or in rectangular planes. By such means wc had it in 
m* .jx)wer to vary either the length or breadth of the* object. 
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tiiul to j)rcH]ucc within moderate limits any change that was rc- 
({iih'ed in the ratio of its lineal dimensions. 

Ill constructing these instruments ioi actual use, it is nfet 
necessary that the prism C should be made of the same kind of 
glass as AB. The power of the instrument would he greatly 
increased, by making C of fluor-spai* or rock-crystal, or the 
colourless topaz of New Holland on account of their low dis- 
persive power. The reflection of light at the cylindrical sur- 
faces of AB, may be removed by introducing^ film of oil of the 
same refractive power ^aS the glass, and the motions of the 
prisms N and f) may be so connected, that the* achromatic posi- 
tion for different angles of the variable prism may lie obtained 
hv turning a single screw nut. 

Upon explaining the principles and application of the Teino- 
scope to an eminent artist, he seemed to consider it as too re- 
condite for ordinai'v use, and I therefore did not publish any 
account of it along with the experiments on which it ^vas found- 
ed. I am persuaded, however, that it will be found of great 
utility in painting, sculpture, architecture, and, in short, every 
branch of art, where it is requisite either to discover just pro- 
portions, or to copy those which nature has already displayed. 

I have^been induced to print the preceding account of the 
''I'einoscope, in consequence of a pajx;r which has been recc^ntly 
published by Professor Amici of Mcxlena, in the nineteenth 
volume of the Memorh della Socicte Italmna^ entitlerl Me- 
7ru>i7' on the Construction of nri Achromatlt Telescope uilhout 
lenses, and of a Sihgle Refracting Medium’^.'''' This instru- 
ment is nothing more than the combinatipn of prisms, with this 
difference only, that in rny instrument llie magnifying power 
may be varied .at pleasure, whereas it remains always .the same 
in Professor Amici’s. It never oeeifrrcd to me to cajl such an 
instrument a telescope, or to projKisc^it for ipi opera-glass, as 
lias been done by Professor Amici ; and, in like manner, it does 


• When quartz or topaz are used, the mean position of the refracted ra^ in 
the prism C, should coincide u Ith the axis of the former, or one of the resultant 
axes of the latter. 

-f- I have not seen the oiipjinal Memoir, and am aeqtminlcd amHi its contents 
solely through a nhort notiec in the Quarferfj/ Journtilj No. xxiv. p. i(K). ; and a 
^nllcr analysis of it in tlie BihLiothrqvc JTntvcr.%cllr^ Nov. 1821, p. 174.— 
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not seem to have entered liis mind to use* it for tlic purposes to 
winch I applied it. y 

With regard to the experiments and optical principles u|)*>n 
which the instrument is founded, it is necessary to state, that 
Professor Amici has published as new, in 18S1, a scries of ex- 
periments almost exactly the same as tht)se which were publish- 
ed by me in 1813, in my Treatise on New Philosophical In- 
struments. It has hitherto heeii believed, says this ingenioics 
author, by natural}(}hiloso})hcTs, tiiat tj^e dispersion of colours is 
constant for the same refracting mediflm, or tliat a given re- 
fraction produced by the same substance is accompanied by a 
given dis}>ersiQn ; but I have fi)und that the dispersiem producixl 
by mort^than one refraction is not by any means constant, hut 
varies according to the various inclinations of the inchlent ray/' 
In concluding his memoir, ho goes on to ol).sorve, That the 
ordinary theory of prisiuaiic colour-, may easily si tew us, that 
achromatic refraction does not necessarily re(|uire more than one 
refractinfj substance ; and that though this llieorv has bcl^ii 
deeply studied by so many distinguished opticians and mathema- 
ticians, from the time of Newton to the present day, yet the pro- 
perty here described not only remahied imK'nozm^ but would 
hare been reckoned impossible, if I had not discovered it in a 
series of experiments, which I made for a different purpose. 
We thus obtain an example, to add to so many others, that in 
physical science, experiment is very often, and perhaps most 
commonly more succesfol than theory, in developing all the cir- 
cumstances which accompany a given phenomenon/’ 

Now, in the woTk already (pioted, I have demonstrated by 
direct experiment, as Veil as by theory, that the rtfoaction is 
not constant for the same rfoacting medium; — that the dis- 
persion varies with the inclmaiion of the incident ray ; — and that 
refractiem withoulk colour may he produced by two prisms of the 
same substance. I have described, in short, in tlie fullest ntan- 
ner, that property, ^lich, according to Professor Amici, has * 
beea hidden from philosophers from the days of Newton to 
the time of his discovering it. By examining ( I. of the 
fifth Book of tlie work already* quoted, it will he seen, tliat I 
had pushed the inquiry still farther than the Italian phi !oso- 
^r; I have shewn by experiment, as well as bv ib.cory, that 
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though the length of the s^jectrmn is the same in the two prisms 
of the same substance, and witli difteTet\i| refracting angles, yet 
Uie coloured spaces are not proportional ; and that there^is a 
tertiary spectnm produced in all such opposite refiractions. 

In the eulogium which Professor Amici has pronounced on 
tlie influence of experiment in physical researches, I hcartilv' 
concur ; but though an experiment directed to another object 
conducted him to the property in question, yet noth me the case 
was quite the reverse ; iqp I had deduced itVolely from theory, 
as I have stated in m^ treatise, before I had ih^e an experi- 
ment on the subject. 

The coincidence between Professor AmiciV researches and 
mine, ntust no doubt have been purely accidental, and* it is not 
to be wondered at, that experiments recorded in the English 
language should be unknown in Italy a Iciog lime after they were 
made. I confess, however, it dot\s surprise me, that in the very 
memoir of which we are .s})caking. Professor Amici lias (iilot- 
cd, by page, my Treatise on New* J’hilosojihical Instrumenls, 
and that this quotation relates to the same subject, and is taken 
from the same chaj)ter, which contains all iny investigations re- 
specting tlie production of colourless rcfractiou by two prisms 
of the same substance. 

Although I have felt it my duty to make this statement, I 
trust it will not be understood that I impute any blame tf» 
such a rc.sjjectablc and eminent philosophcy as Professor Amici, 
and I have no dopb/- that he wall l>e able to give a satisfactory 
explanation of any of those circumstances, wEich may appear to 
himself to require it. 


fi 

Art. XVII . — Description of th£ Slide rf Alpn^ai^. By the 
late John Pi, a yf air. Esq., Professor of Natural Philosophy 
in the University of Edinburgh, & See. R. S. F/. Wiili 
Notes and Observations. 

“ On the south side of Pilatus, a considerable mountain near 
laicerne, are great forests tif »i])ruce fir, consisting of the fineijt 

• Fi<fcBbi» Wurhs^ in four volumes octavo, j\i.'st published, vol. i., 

No. ?. p. Ixxxix, See this Journal^ Vol, 1. ]». 1!>3. and Vol. II. p, lit). ^ 
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timber, but in a situation wliicli the heiglit, the steepness, ami 
vVve ruggedneas vbe^ ground, seemed to render inaccessible. 

THey bad rarely been Visited but by tlie ebamois liunlets, and 
it was from them, indeed, that the first information concerning 
the size of the trees and the extent of tlie forest appears to have 
been received. These vvewds are in the canton d: Unterwalden, 
one of those in which tlie ancient spirit of tlie Swiss republics is 
the l)est preserved ; where tlic manners are extremely simple, 
the occupations of tPc people mosJy thgse of agriculture, where 
tliere are no llianulacture^, little aecuimilatiun of capital, and 
no commercial enterprise. In tlie pos.'i.essioii of sucli masters, 
the lofty firs of Pilatus were likely to remain long, the orna- 
ments ofjlheir native mountain. 

. A few years ago, liowevcr, Mr Hupp, a native of VVirlenu 
berg, and a skilful enginevr, in which prolessioa he had been 
educated, indignant, at the poiluca! clianges elfected in his own 
country, was induced to take rtluge among a iree people, and 
came to settle in the canton of Schwytz, on the opjKjsite side 
the lake of Lucerne. The accounts which he heard there of 
the forest just mentiontHl determined him to visit it, and he was 
so much struck by its apjxjarance, that, long and rugged as tlie 
dcsc^enr ivas, he conceived the Ixild project of bringing down 
tlie trees by no other I'orcc than their own weight into the lake 
of Lucerne, from which tJie conveyance to tlie German Ocean 
was easy and expeditious. A more accurate sur\ey of the 
ground cfinvinced him of the practicability of die project. 

He had by this time resided lung enough i in Switzerland to 
have botli liis talents and integrity in such estimation, tlial lie 
was able to prevail on i number of the proprietors to form a 
company, with a joint stock, to be laid out in the purcliasc* ol’ 
the fiirest, and in the constrtiction of the road along wliich it 
was intended tJiat ihe trees* should slide down into the lake ol' 
Lucerne, iiu arm or gulph of which fortunately approaches 
quite near to the bottoip of the mountain. The sum required 
for this purpose was very c^msiderable ftir that country, amount- 
ing to nine or ten thousand pounds ; three thousand to be laid 
out on tile purchase of the fbrest,*from the community of Alp- 
nach, the proiirietors of it, and the rest being necessary jbr ih(‘ 
c^Mfuction of the singular railway by which tlie trees 'were to 
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be brought down. In a country where there is little enterprise, 
few capitalists, and where he was himself a stranger, tliis wa** 
not the least difficult part of Mr Rupp’s undertaking. 

The distance which the trees had to be conveyed is aboui 
three of the leagues of that country, or, njore exacitl)^, 46,000 
feet. The medium height of the forest is about 2500 feet : 
(which measure I took from General Pfyffer’s model of the 
Alps, and not from any actual measurement of my own). The 
horizontal distance jus^ mentioned, wlien Reduced to Englisli 
measure, making alkfwance for the Swiss f(x>t, is 44,252 feel, 
eight English miles and about three furlongs. The declivity is 
tliereforc <fne f<v)l in 17.68 ; the medium angle of elevation 8*^ 
14 " 20 '. 

“ This declivity, though s0 moderate on the whole, is, in 
many places, very rapid ; at the beginning the indination it is 
about one-fourtli of a right angle, or about 22^" 80' ; in many 
places it is 20% but nowhere greater than the angle lirst men- 
lioned, 22'^ 80'. The inelination continues of this (pjantity for 
alxiut 500 feet, after which the way is less steep, anil often con- 
siderably circuitous, acce* .ung to the direclions which the rng- 
geilness of the gi'oimd forces it to take. 

‘‘ Along this line the trees descend, in a sort of trough, built 
ill a craille form, and extending from the forest to the edge of 
tile lake. Three trees, squared, and laid side hv side, form th.e 
bottom of the trough'; the tree in the middle having its surfaie 
hollowed, so that a rill of water .received from distance to tlis- 

/ t 

tance, over the side of the trough, may be conveyed along tlie 
liottom and pre^serve it moist. Adjoining* to the central part, 
(of the trough,) other trees, also sciuared, arc laid parallel to llie 
former, in such a manner as to form a trough, rounded in the 
interior, and of such dimensions a5% to allow the largest trees to 
lie, or to move along c|uite readily. ‘When tJic dit^etion of the 
trough turns, or has dity lx?nding, of which there are many, its 
sides are made higher and stronger, cj^/ccially oh the convex 
side, or that from which it bends, *so as to pmvide against tlic 
trees bolting f>r uut, which they sometimes do, in spite of 

every precaution. In general, the trough is from five to six 
feet wj/Je at top, and from throe to lour in depth, vai ving, ho^v- 
ever, in dilfereut places, accordihg to circimi tanccs. ’ r 
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This singular road has been constructed at considerable e]«;- 
pencc ; though, as it go^ almost for its whole length, thrpugh 
a foFcst, the materials of Vonstructkm were at hand, and of small 
value.* It contains, we are told dtirty thousand trees ; it is, in 
general, supported on cross timbers, that are themselves sup* 
ported by uprights fixed in die ground ; and these cross tim- 
bers are sometimes close to the surface ; they ai*e occasionally 
under it, and sometimes elevated to a great height above it. It 
crosses in its way thr^ great ravines, one at the height of 64* 
feet, another at the height of 105, and the^third, where it goes 
along the face of a rock, at diat of 157 ; in two places it is con- 
veyed under ground. It was finished in 181^. • 

‘‘ The jrees which descend by this conveyance are spruce 
firs, very straight, and of great size. All their branches are 
lopped ofP ; they are stripped of the bark, and the surface, of 
course, made tolerably smooth. T,he trees, or logs, of which 
the trough is built, are dressed with the axe, but without much 
care. < 

All being thus prepared, the tree is launched with the root 
end foremost, into the steep part of the trough, and in a few 
seconds acquires such a velocity as enables it to reach the lake 
in the short space of six minutes ; a result altogether astonish- 
ing, when it is considered that the distance is more than eight 
miles, that the average declivity is but one foot in seventeen, 
and that the route which the trees have to follow is often cir- 
cuitous, and in some plaScs almost horizontal. 

Where large bodies are moved with such vclocit}/ as has 
now been described, And so tremendous a force of course pro- 
duced, every thing had net^ to be done with the utmost regula- 
rity; every ohsifuile c^efuUj' removed that can obstruct the 
motion, of tkught suffer hy so fearful a collision. E>cry 
thing, accordingly^'with regaid to launching off the trees, is di- 
rected by telegra{^ic slgJ^ols. All along the slide, men arc 
ats^ned, at different dis]^ces, from half a mile to three quar- 
ters, or^naore, but so that every station may be seen from the 
next, both above and below. At each of these stations, also, is a 
•telegraph, ctttisisling of a large boarcl like a door, that turns at 
its middle on a horizontal axle. When the board is placed up- 
right, it is seen from the two adjacent stations ; when it is ttirn 
voi!, VT. NO. 12. ArRTi. 1822. / • 
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ed liorizotttally, or rather parallel to the surface of the ground, 
it is invisible from both. When the ^ee is laundbed from 
top, a «gnal is made, by the'board upright; the W»e 

is followed by the rest, and thus the informatuNii is conveyed, 
almost instantaneously, all along the slide, that a tree k now oo 
its By and bye, to any one that is stationed on the side, 

even to titose at a great distance, the same is announced by the 
rolling of the tree itsdf, which becomes always louder and 
louder ; the tree comfs in sight when it & perhaps half a mile 
dhstant, and in an instant after shoots past, with the noise ed' 
thunder and the rapidity of lightning. As* socm as it has reach- 
ed the bottom, the lowest telegraph is turned ^own, the signal 
passes along all the stations, and the workmen at^ the top are 
informed that the tree has arrived in safety. Another is set 
off as expeditiously as possible ; the moment is announced, as 
before, and the same process is repeated, till all the trees that 
have been got in readiness for that day have been sent down 
into the lake. 

When a tree slicks by accident, or when it flies out, a sig- 
nal IS made from the nearest station, by half depressing the 
board, and the workmen from above below come to assist 
in getting out the tree that has stuck, or correcting tiling 
that is wrong in the shde, from the springing of a beam in tlie 
slide ; mid thus the interruption to the work is rendered as 
short as possible. 

We saw five trees come <down ; &e place where we stood 
was near the lower end, and the declivity was inconsiderable, 
(the bottom of the slide nearly resting Im the surface) yet the 
trees passed with astonishing rapidity. The greatest of them 
was a spruce fir a hundr^ feet long, four feet in diameter at 
the lower end, and one foot at^the upper, ^he greatest trees 
are those that descend with the greatest r^pidky ; and ihe velo- 
city as well as the roaring of this one was evidently greatm* 
than of rest. A tree must be large, to descend at all 
in this iriMbner ; a tree, Mr Rupp informed us, that y^as only 
half the dimensions of the prec^ng, and therefore only an 
eighth part of its weight, « would not be able to Inake its way^ 
frmqn the top to the bottom. One of the trees that we saw 
bime by some accident into two ; the lighter part stoppcc^lftibst 



8&de ^ Atpna^ 34S 

immediateljr^ and the remaining part catne to rest soon after. 
This^is a valimble fact i at appears from it that the friction i<^ 
not in proportion to the w^^tj but becomes relatively less as^ 
the weight increases, contrary to the oj^on that is generally 
received 

In viewing the descent of the trees; my nephew iind I 
stood ^uite close to the edge of the trough, not being more in<^ 
terested about any thi^ than to e^c^ience the impression which 
the near view of so si^ular an object mvst make on a specta- 
tor. The noise, the/apidity of the motion^ the magnitude of 
the moving'body, and the force with which it seemed to shake 
the trough as it passe i, were altogether very formidable, and 
conveyed sai idea of clanger much greater than the reality. 
Our guide refused to partake of our amusement ; he retreated 
behind a tree at some distance, where he had the consolation to 
be assured by Mr Rupp, that he was no safer than we were, 
as a tree, when it happened to bolt from the trough, would of- 
ten cut the standing trees clear over. During the whole time 
the i^lide has existed, there have been three or four fatal acci- 
dents, and one instance was the consequence of excessive teme- 
rity. 

I haVe mentioned that a piWision was made for keeping 
the bottom of the trough wet ; this is a very useful precaution ; 
the friction is greatly diminished, and the swiftness is greatly 
mcreased by that means. In rainy weather the trees move 
much faster than m dry. WS.were assured f^at when the 
trough was every where ift its nSiost perfect con&tion, the wea- 
ther wet* and the trees* very large, the descent was sometimes 
made in as short a time as three minutes. 

** The trees thus brought down into the Lake of Lucerne 
are formed into mfts, and floated down the very rapid stream of 
the Rcn:dSS, by wbich lake 'discharges its waters first into the 

• Sat aeeft Jontf kn^n from the launching ot “ Sbipbuild- 

BossuV “ give only a slope of twi or twelve lioc^ per foot to the 
planes on which vessds are launched.” “ This declivity, which is suffiaent to put 
Targe masses m motion, in spite of the ie«a«tance of friction, is too small for 
weights of moderate magnitude. Tf we wish, ditrefore, to suppose that the fric- 
ttcMH of bodiOB ate proportioned to their weight, it is neccssai v that the 
frnce jbetweca their weights sboedd not be very great.” — 
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Aar, and then into the Rhin^e, By this conveyance, which is 
all of it in streams of great rapidity/ the trees sometimes reacli 
Basle, in a few days after they have left Lucerne ; apd* there 
the immediate concern of the Alpnach company terminated. 
Th^ still continue to be navigated down the Rhine in rafts to 
Holktidy and are afloat in the German Ocean in less than a 
montli from having descended from the side of Pilatus, a very 
inland mountain, not less than a thousand miles distant. The 
late JBmperor of France had made a cotitract for all the timber 
thus brought dowft. 

“ From the phenomena just described, I have deduced several 
ioncltttions, of which at present I can only give a veiy general 
account, without entering into any of the mathema/ical reason- 
ings on which they rest. r 

“1. The rapidity of the descent is so extraordinary, it is so 
much greater than any thing that could have been anticipated, 
exceeding that of a horse at full speed, nearly in the ratio of 9 
to 2, that the account seems to tread on the very verge of pos- 
sibility, and to touch the line tliat divides between what may, 
and what cannot exist. The same question, therefore, I have 
no doubt, has occurred to many that occurred to myself, when 
1 first heard of this extraordinary phenomenon. 

Is it possible that even if there were no friction, and if a 
body was accelerated alcmg the line of swiftest descent, from a 
point £500 feet above another, and horizontally distant from it 
by 44,0095 ^^at it could arrive at that lower point in three or 
even in six minutes ? This was the first question that occurred 
to me, and at a distance from books as 1 Vas then, an4 hi no con- 
dition to undertake any nice or diffii'ult calculation, I could only 
satisfy myself by a rude approximation, that tbjere was nothing in 
the reported circumstance tha1( was without the limits of possi- 
bility. Had the result of the calculation been contrary, 1 
should not only have disbelieved the report, but I ^ould have 
doubted the testimony of my own se^iwes. ^ , 

From a more accurate calculation I find th^t if np friction 
nor resistance took place, and if the moving body was allowed 
to take its flight in the lire of the swiftest descent, that it would 
dp so in less than sixty-six seconds. This is the minimum then 
of time, and yve may rest assured, while the laws of nat^e con- 
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tinue the same that they are now, that no body, in the cjrcuni" 
stances just described, can perform its journey in less time than 
the <ibove. \ 

But though the descent of the trees at Alpoach contains 
nothing inconsistent with the acceleration of bodies by gravity, 
it is not to be reconciled with the notions concerning friction, 
that are usually received even in the scientific world. 

“ It is common to conridcr ftiction as a force bearing a certain 
proportion to die wtjight of the body moved, and as retarding 
the body by a force proportional to its Wfei^ht, amounting to a 
fourth or fifth part^ or when least to a tenth or twelfth part of 
gravity. A body, therefore, that Was descending along an in- 
clined plane, Wbulci be accelerated by its own gravity, minus 
the force friction, a constant force that increased in propor- 
*tion to the body. 

Now, in the present case, it will soon appear that the re- 
tardation is vastly less than would arise from any of these sup- 
poHtions. 

Supposing it to be true, that friction m a given instance 
{the surface, the inclination, and the weight, being all given) 
Jicts as a uniformly retarding force, 1 have found that a body 
sliding along au inclined surface, under the acceleration of gra- 
vity, and the retardation of friction, will be accelerated, so that 
it will have at every point the velocity that would be acquired 
by falling by its own gravity from a line inclined to the horizon, 
that is drawn from thc^ point where the body began to move, 
and that makes with the horizon* an angle, the«t£lngent of which 
is the fraction, that jieiiotes the ratio of friction to gravity. 
The vel^ty of the moving body is therefore as the square root, 
of the portion of a vertical passing through the body, and rc*ach- 
ing up to the Bh® juSt mentibned, or the line of no acceleration. 

As the trees at AIpnach enter thd lake with a considerable 
velority, it is evident that the line of no acceleration^ drawn 
from tfee top of the slide, does not reach the ground at the point 
where the slide ends, bil?w8 then still considerably above the sur- 
face ; 4he tahgent, therefore, of the angle which that line makes 
with the horizon, is much leis than There is reason to think 
that it docs not in reality amount to \ of' this, and is therefore 
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^ess than 5^5. It follows, then, that the frietion that trees 
in the slide is less than one-fii\ieth dP thmr weight 

“ Now, from what can we sujppos^the smaB proportion«tlttt 
friction in this instance, bears to ’the weighty to arise?* It is 
not that the surfaces have a great smoothness or a fine polish. 
The that form the trough are coarsely dressed with the 
adze, I eibserved that there was not even the precaution 
taken of making the grain of the wood lie downward, or toward 
the 4^ivity. It was so in the tree, but««not in the trees whicii 
composed the slide^ *It is not that any lubricating substance, 
oil, grease,, soap, or black-lead, is interposed* b^ween their sur- 
faces. Water is the only substance of this kind that is apj^ied. 
We have fir rubbing on fir, which is supposed a case remark- 
ably unfavourable to the diminution of friction. It can only 
arise, therefore, from a principle that some mechanical writers 
have suspected to exist, but which was never before, I think, 
proved by the direct evidence of facts, namely, that the force of 
friction does not increase in the proportion of the weight of the 
rubbing body, so that heavy botlies are, in reality, less retarded 
in their motion on an inclined surface than lighter bodies. 
Thus, Uie whole of the phenomena I have been describmg, 
tend to prove, especially the fact I mentioned, that heavy trees 
made their way more easily than light ones,' and that a tree 
must be qf certain magnitude to make its way to the bottom. 
Friction, therefore, does not bear even in the same materials a 
given ratio to the weight, but a ratio that evidently decreases 
as the weight^ increases ; sn that, in a fir of ordinary size it is 
T(j> V 09 feet in length it^is between /t,;and ^* 5 . 

According to what law this change takes plafce, it wonW be 
most useful to investigate ; it is an inquiry for -thoise ^Migineers 
who have stremg machinery an^ great power ready at com- 
mand. , 

“ I must observe also, that I strongly Suspect 4hat .friction 
diminishes with the velocity of the moving or slidii^ body. 
That it passes all at Once when a boiy begins % more, to 
only half of what it was when the body was at^ rest, iaf quite 
certain, and is proved by many experiments. It seems to me 
not unlikely that the same progress continues as the motion be- 
cuiries greater. Perhaps in as much as friction is concerned, 
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prediHire is lessened by the velocity, and the poet was not 
so far mistaken as he, is generally supposed * to be, when he 
said^ of his heroine . ^ , 

» UlB vel intact^ M^iis per aumma vularet 
Gramina, pec tencras ctursu Isesisset aristas. 


However that be, we have a strong example here of the danger 
of concluding in many of the researclies of mechanics, £ttnn ex- 
periments made on a small scale to the p^‘lice that is to be 
proceeded on in a gfeat one. It requires some attention to 
enable us to di^riminate between the cases where we can safely 
proceed from . the .small to the great, and those in which we 
cannot* A man, from finding that lK)dies of a pound or half a 
pound are in equiliLrio when their distances from thd fulcrum 
are inversely as their weights, might, vrithout’ danger of error, 
•transfer the conclusion to weights of hundreds of tons, or to 
wJiole planets, were it possible to make the experiment on so 
large a scale. But wlien lie finds that the friction of a body of a 
pound, or a hundred weight, is one-fourth of the weight, Jic 
cannot, with equal safety, presume that the same will hold when'^ 
bodies of immense weight and size come to rub against one anc^ 
liter. There are many other cases of the same kind. In gene- 
ral, when our experiments lead tp the knowledge of a fact 
and not of a principle, there is caution required in extending 
♦he conclusions beyond the limits by which the experiments 
have been confined. This is the case with the experiments 
on friction, where we^ know only facts, and have no prin- 
ciple to guide us ; that is, we liave not been to connect the 
facts wit^ any of the^known and measurable properties of body. 
In the cay* of the l^er,^we have connected the fact with the 
inertia of matt^^ and tlie equality of action and reaction. We 
have, thereforct' a right to re^se confidence on the one, when 
extended, though riot on th^* other. 

friction belongs to the cases in which great caution is 
nccessj^y in extending the conclusions of experiments, is indeed 
most {^rbngly^^evinccd bjfc the operations that have now been de- 
scribe, the result of which is such as could not have been an- 
ticipated from those experip>ents. The danger here, however, 
is quite of an opposite kbid from* that which commonly takes 
place in such instances. The experiments on the small 
usui41y rcjircscnt the thing as more easy Uian it is^ upon the 
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great, and ei^age us in attempts that prove abortive, aiai are 
fbllowed by di^ppointments and even ruin. In the present 
case, the es|>etiment$ on the simll represent the thing as 

more dMcult than when tried oti a gieat one it is fpund 4U) be, 
and would k?ad us, by an error, the direct opposite of the last, 
to conduce tilings to be impracticable that may be carried into 
effect urith .e£ise. Had tire ingenious inventor of the slide at 
Alpnach bi^n better acquainted with the received theories of 
friction,^ or the experiments on which th^ are founded, even 
those that are the best,* and on the greatest scale, such os those 
of another most skilful engineer, M. Coulomb, or had he placed 
more faith in them, he would never have attempted th^ 
work in which he has so eminently succeeded*” • 

Observations on tlte preceding Paper. 

It is much to be regretted that the editor of Professor Play- 
fair’s works did not terminate the preceding interesting and 
valuable paper with the second pai*agraph of p. 345. In the 
succeeding pages, the distmguishcd author maintains, 1. That 
the phenomena of the slide are incompatible with the recent 
theories of friction ; 2. That Mr Rupp, the engineer, wotild 
never have executed that great work, had he been acquainted 
either with these tlieorles, or with the experiments of Cou- 
lomb. 3. That heavy l:^ies ai'e less retarded by friction on an 
inclined plane than lighter bodies ; and, 4. That he strongly 
suspects that fiiction diminishes with theP'velocity of the moving 
or sliding body/ The two hrst of these conclusions are evident- 
ly incorrect, and founded on an oversight of the author ; and 
the two last have Jong formed a part of tb|^ recriyed theories on 
friction, and have been dedi M gd from actual ejqperi^nt. 

On the evening upon which Professor Playfair read this paper 
to the Royal Society, the writer of this note reminded liim of 
Coulomb’s beautiful cliseevery, that when tlfe touching auriaces 
were small compared with the pressure, (whic^hvwas pb|iou8ly 
the case with the trees of Alpnach,) tKh Jrictwnf ^minished as 
the velocity increased ; and in our brief, notice of the paper in 
VoL I. p. 193. of this Journal, published during Mr Playfairis 
life, we remarked, that the very singular phenomena described 
in Mf Playfairis paper, arose from the diminution of "fHctiou 
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in ix^nsequenoe of an increase of velocity, and may be jregarded 
as an experimental confirmation, on a large $cale> of the inge- 
nicuis views of Coulomb.'*’ That Mr Playfair intended to avail 
himself of , these hints, Vas quite certain, as lie repeatedly de- 
clined to print the paper in the Transactions of the Boyal So- 
ciety of Edinburgh, till he had matured his views cm tim sub- 
ject. 

M. Bossut, so early as the year 1763, had discovered that 
the friction was al^ys a less part of the pressure in large 
masses than in small ones ; and had thas in some measure an- 
ticipated the discoyery of Coulomb. Some time afterwards M* 
Lambert observed, that the resistance generated by the friction 
of the coinmunicc.,Jng parts of an undershot corn-thill, com- 
bined with that which arises from the grain between the mill- 
stones, always diminished when the velocity was increased ; and 
Mr Southern ol* Soho, found, by expenments on heavy machine- 
ry, that tile friction never exceeded ^^^th of the pressure, which 
is even less than its average amount in the slide of Alpnach. 

We have been induced to make these observations, in ordet 
10 shew that the phenomena o^* the slide of Alpnach were in 
every respect consistent with previous theories and experiments, 
and to prevent any doubtful opinions from being propagated 
under Uie sanction of a distinguished name. — Ep. 


Art. XVIII . — Account of Meteorological Ohsermtions made 
in North Ainerica hy Dr Holyoke and Pr^^essor Dewey. 

♦ 

The new volume of the Memoirs of the American Academy 
of Arts and Sdences, contains three series of very interesting 
tliermometrical observations, ^f which we propose to give a brief 
abstract. . * 


1. JDV Holyoke’s Ofwervatlcms at Sakm^ during a ycrlod i}f 
, Th%rty-4hree Years. 

The first series was made at Salem, in Massachiissets, by Dr 
Hulyoke, with FahrehlieiU’s thermometer, and was continued 
without inierruption foi;" thirty- three years, from 1786 ty 
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inohlfiive* The obBervation& were made Jbur times a^clay^ at 
A. at noon, at jsunaet, and at 10** P. M. 

The foUowing Table contailia the mean montiily and anttfial 
results^ dednced fhnn more than 46^w6 cktaenraidom* c 

Longitude of fiidem, - 4® 4^ 3T'' West of Greenwich 


Mtitude, 

. - 42® Sy 30" North, 


For as Yean. 

Ftxr 33 Years. 


January, 

25®.439 

Meanof8hA.M. 46^426 

Hottest day m 

F^uary, 

26.963 

Mean of Noon, 55 47 

33 years, 101® 

March, 

35.321 

■ of Sunset, 48. 56T 

Coldest day, — 11® 

April, 

46.108 

lO^p.M. 44.316 

Hence tbe great- 

May, . 

56.727 

, 

est range is 112* 

June, 

67.013 

Mean of Winter, 27.502 

Hottest year, 1793 

July, - • 

72.011 

— — — Spring, 46.05 

.Coldest year, 1812 

August, 

70.522 

— — — Summer, 69.84 


September, 

62.702 

— Autumn, 51,308 


October, 

51.148 



November, 

40.0U 

Mean of Spring and Autumn, 

48®.679 

December, 

30.179 

Winter and Summer^ 

48.671 

Annual Mean 




of 33 Years, 

laers 




The mean temperature of the |)arallel of 4^ S3' beiug thus 
established by the most rigorous and long continued observa- 
tion to be 48®.68 it will be interesting to compare it with a si- 
milar parallel in the Old World. Rome, which is placed in 
Lat. 41® SS', approaches within 40' of the parallel of Salem, and 
will therefore serve for making the comparison : 

Lot. 

Mean Temperature tf Salem, in tbe N^w World, 42® 33' 48*.6S 

Mean Temperature of ilome, in the Old World, 41 53 60.44 

* Difibreace. 11®.76 

This result will, we trust, set at rest for ever the ridicufeus opi- 
nion that the Old and the Nejjr World have the same average 
temperature. ^ 

It is worthy of remark, that Dr riolyokesjs obsetvatiot^ give' 
the mean temperature of Salem considerably less than of 

• Dr Holyoke, and other scientific individuals ol the American Acadenjy, arc 
of Opinion that this result errs rallkr in excess than in dofcci, in consequence of the 
heat reflected upon the thcnnoinctcr from the iH»ih of the sticet,— See Me 

fifthc Amci^ vol. iv. p. 386. 
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Cambridge in Massacliussets^ which is ncariy in the same paral- 
lel^ thus : 

• Mean Teinperature of - 42" 33' - 48".S3 

^ean ttJMoaperantta of tJ* 84 42 25 « 50*35 

Difoence, 1*.68 

As the observations at Cambridge were made only for tm years, 
the mean temperature of the parallel of 40®, which Humboldt 
makes 54®.50, must now be reduced considerably. 


2. Professor Dewey’s Thcrrrwmetric(d ^)b$ervatwis for Five 
Yearly at Wiliiamstowny Masscukussets, 

These observa' ons were made at T*' A. M. ^ P.^M. and IP 
P.M. • 

Longitude of Williamstcn, - 73® W. 

Latitude of ditto, - - 42® Str N. 


Height of ditto above the tide-water of the 


Hudson at Troy, 

' 

- 

1000 tcet. 



1816, 

1817, 


1818, 

1819, 

January, 

21®.03, 

20®.81 


20®.26 

28M4 

February, - 

25.15 

15.10 


14.94 

27.73 

March. 

29.35 

28.55 


31.23 

25.86 

April, 

42.68 

48.77 


39.09 

42.19 

May, 

52.81 

54.31 


53.59 

55.30 

June, 

60.64 

59.57 


69.50 

67.22 

July, 

64.b4 

67.40 


71.25 

70.31 

August, 

64.89 

66.47 


65.95 

68.99 

September, 

55.0| 

5a68 


55.60 

64.01 

October, 

48.42 

,45.06 


48.11 

46.31 

No\ ember. 

39.73 

38.79 



38.21 

Ddoember, 

22.71 

27.02 


22.03 

25.0T 

Annum Meani, 

44®.35* 

43®.79 


44M9 

46^61 

Mean Temperature for Four Years, 

- 

- 

41.®.73 

Mean Temperature of Three Springs for 1816, 

- 

4r.20 




1817, 


47.11 




1818, 


47.12 





• 


Mean Temperature of Spnngs, 

47®.21 


% 




Inch 

Mean of Barometer, 1818, 

- 

- 


29.14 


— 1919, 

- 

- 

- 

29.18 



352 iiccount of Meteorological Observations mad^ m 

3. Ewperimenta Jbr ascertaining whu^i three Hours qf tioi Dv^ 
give a Mean nearest the Tflf^Mean Tersfieraitnre, 

Professor Dewey uttdertook a i^erie^ of observafidtis to the 
years 1816 and 1817, in order to ascertain thuds 

of the day when observations shonid be made with the thermo- 
meter, in drder to obtain a mean nearest to the true njcan tern* 
perature. In order to do this, he observed the thermometer 
twenty-four times each day, or once cver^r hour, during thirty 
days, at different times of the year, and he obtained the follow- 
ing results : ' 


Mean of 34 observations during each hour of 30 days, > 41^^40 

of 7** A. M. and 2*^ A. M • 42.iT 

— ~ of highest and lowest^ , _ . . . /2.G6 

— do, do. means, 42.09 

about sunrise and sunset, . . . „ 40.8S 

of8»^A.M. 1»*P. M. nnd6*‘P. M. • - - 45.00 


Hence Professor Dewey concludes that 7^ A. M., 2*^ P. M<. and 
9** P. M. are the best tlirce hours of observation. 

With the interesting data furnished by Professor Dewey, we 
were naturally anxious to ascertain whether or not the hours of 
A. M. and 10^ P. M., as recommended by the Meteorolo- 
gicaKJommittee of the Royal Society of Edinburgh, and first 
employed and suggested by the Reverend Robert Gordon, as 
an apj)r9^imate result to the mean of the highest and lowest 
during thj^ia^W^re such as to 

The followii^ are the mean of the series of observations 
made by Profe886r Dewey : 



Mean o£ 10** A. M. 

* Mean of 24 Observations, 


and 10** P. M. 

< of one every hour. 

1816, March 23.-29, 

37".6T 

STM 

April 1.— V 

Juiy 23. — 

41.48 

63.46 ^ 

41.76 

47.69 

October 28. — Nov. 

1. 48.55 

44.35 , 

1817, Jan. 6.— Feb. 6. 

16.10 


Mean of 2 Observations at 10^ 

A^nor240b. < 

A. M. and 10** P. M. 

4t°.4S 

aervatidiW# 'liZ^.50 ^ 

c 


This result must be considered as a very extraordinary ctne, 

ns tbo mean of 10l» A, M. and lO*' P. M* within of a 
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degree of the true mean^ deduced from observations; and 
hence we are led to a odisft^sion, which we consider as of very 
great importance in that the mem of two eMserva- 

turns at 10^ A,M. and 1(P jP, jUf. is not ordy •nearer than any two 
observations to the mean of the maximum and minimum, as Mr 
Gordon Jbund it to be ; but that it is nearer than ike mean of 
the MJxiMUM and mixxmum themselves to the true temperature 
i^the dayj and even nearer titan the mean of any THttsts obser^ 
rations. ’* , 

If these remarks should ever meefi» the eye of Professor 
Dewey, we trust he will adopt the observations of 10^ A. M. and 
10** P. M., n^t only saving the trouble of 365 observations 
in the jear, but as giving the most correct mean result. 

As it would be desirable to possess a series of observations 
made in Scotland for every hour of the day, for a small number 
of days, wc beg leave earnestly to suggest such a series of 
experiments to some of those active meteorologists who have 
iuidertaken to keep regular registers of the thermometer'^ in 
Scotland. 

D, B. 


Aet. XIX. — Account if Natural Icc-II oases in ConnccttcuU 
By Benjamin Silliman, Professor of Mineralogy in Yale 
College * . ^ 


That ice is pJrpetual in some climates is notorious. That 
it is so even in those of the Torrid Zone, upon mountains T^hich 
rise to the height of three miles, is also well known. It is, how- 
ever, a rare occurrence, evefi in cokl climates, that ice is perennial 
on giound which possesses no more than tlie common elevation. 

An itistance of this kind hasi, however, recently come to our 
knowledge. It exists in the State of Connecticut, in the town-* 
ship of Meriden, mi3.-way between Hartford and Newhaven. 
Thu natural ice-house is situated in about 42° of north latitude. 


the Atf^erirm Jt/tmiffl ^ Scicnccy vcl. i\. p 174. 
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nearly tvrcnfy miles from the sea, and at tlie elevation of pro* 
bably not more than two hundred fifeefe above its level. 

The country is a pait of aDOtmdarry trap regam of Con- 
necticut, and is marked by numerous distinct ridgiss of green- 
stone, which present lofty mural precipices, and, from their 
number, contiguity, and parallelism, they often form narrow 
precipitous defiles, filled more or less with fragments of rocks, 
of various sizes, from that of a hand stone to that of a cottage. 
These fragments are thQ detritus or debris of these mountain^, 
and every one in the lehst acquainted with such countries, knows 
how much they always abound with similar ruins. 

In sueba defile, the natural Ice-House in question is sUuated. 
On the south-western side there is a taap ridge of na^cd per- 
pendicular rock, which, with the sloping ruins at the base, ap^ 
pears to be four hundred feet high ; the parallel ridge which 
forms the other side of the defile is probably not aliove forty feet 
high, but it rises abruptly on the eastern side, and is covered on 
the other by Wood, which occupies the narrow valley also. This 
valley is moreover choked, in an astonishing degree, with the 
ruins of the contiguous mountain-ridge, and exhibits many frag- 
ments of rock which would fill a large room. As tlie defile is 
very narrow, these fragments have in their fall been arrested 
here, by the low parallel ridge, and are piled on one another in 
vast confusion, forming a series of cavities which are Situated 
among and under the.se rocks- Many of Uiem hav6 reposed 
there for ages, ^ appears from the fact that small trees, (the 
largest that the scanty soil, accumulated by revolving centuries, 
can support), are now growing on some of the^ f ragments of rock. 
Leaves also, and other vegetable remAins, have accumulated 
among tlie rocks and trees, and choked the mouths of many of 
the cavities among the ruins. TMs defile, thus narrow, and 
thus occupied by forest, and by rocky ruins, runs nearly north 
and south, and is com^dctcly impervious to the sun'’s rays,^ ex- 
cept when he is near the meridian. Then, indeed, for on hour, 
he looks into this secluded valley ; but tibe treeis, and the ropks, 
and the thick beds of leaves, scarcely permit bis beams to make 
the slightest impression. . 

is in the cavities, beneath the maa$es of rocks already dc- 
sen bed, that the icc is formed. The ground descends a little to 
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the south, rad a small brook appears to have formed a channel 
among the rock^ Tins thick, and well consolidated, and 
its* gradual lilting in warm season, causes a stream of ice- 

cold water io issue from this defile. This fact has been known 
to the people of the vicinity for' several generations, and the 
youth have, smee the middic of the last century, Wen accus- 
tomed to resort to this place in parties, for recreation, rad to 
drink the waters of the cold-flowing brook. 

It was on the J23d*of la^t July (1821^, in the afternoon of a 
very hot day, when the tliennometer wSis probably as high as 
85° Fahr,, that, under the guidance of Dr Hough, we entered 
this valley, .^ftrr arriving among the trees, and in the imme- 
diate vi<^iity of the ice, there was an evident chilliness in the 
air ; and, very n^iu* the icc, the air was (compared with the hot 
atmosphere which we hadyust left), rather uncomfortably cold. 
The ice was only partially visible, being covered by leaves, and 
screened from view by the rocks ; but a boy descending with a 
Imtchet, soon brought up large firm masses. One of these, 
weighing several pounds, we carried twenty miles, to Newhaven, 
where it was exhibited to various persons, and some of it re- 
mained unmelted during two succeeding nights ; for it was in 
being on tlie morning of the third day. 

The local circumstances which have l)een detailed, will pro- 
bably account for this remarkable loccdity of ice, and scarcely 
neeil any illustration or comment. 

This is not the only instance of the kind existing among the 
trap rocks of Connecticut. There is a similar place seven miles 
from Newhaven, ndhr the Middletown lioad, in the parish of 
Northford, and township of Branford. The ice here also, 
we are assuj^), endures the year round. This place we have 
not visited, but we are asAired that it is at the bottom, or on 
the declivity of trap ridge. Several years age, wc had the 
ice of this place brought to us into Newhaven, in the hottest 
weather of mid-summer. Like that of Meriden, it is very solid ; * 
liko ^tbat ^so, it^s soiled with leaves and dirt; and al- 
though it is unfit to be put into liquids, which are to be sw^- 
lowed, it is as good as ray ice for mere cooling. 

It is perhaps worthy of being mentioned, that an artiflciaj^ c e- 
within the knowledge of the wTiter, is situated on the 
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tc^of a ridge of trap in Connecticut. The excavation was 
made simply, by removii^ the loaflte |neces of ti;ap rock, which 
are here piled in enormous ijuaz^ities^ but ooi^po^ of frtig- 
rnents of very small size. These loose pieces of with the 

air in . the cavities are better nonconductors of heat than the 
ground whi^ usually surrounds ice-houses ; for the ice keeps 
remarkably well in this elevated ice-house. Perhaps this will 
aid us also in explaining the phenomena of the natural ice-houses 
tliat have been mentioned. • 

It may not be useless, before dismissing this article, to men- 
tion, that the roof of an ice-house should be painte^l white^ and 
that it should be thatched with straw, beneath the ordinary 
wootUroofr The surface of the roof thus becomes reflecting, and 
non-absorbing, and the substance non-conducting in relation to 
heat. We can speak from experience of the efficacy of this ar- 
rangement. 


Art. ^S^i^DescHption of a New and Portahle JEthrloscope* 
By John Murray, Esq. F. L. S., M. W. S., and Lecturer 
on Chemistry, &c. 

The yEthrioscope which I propose to describe in the follow- 
ing paper, is not only extremely sensible, but is also remark- 
able for the simplicity of itsf construction, and for its perfc'ct 
portabilit3\ * 

It consists of a ^lower glass -ball B, Plate X. Fig. 10., re- 
posing in the cavity of a stand. This balK contains alcohol or 
•ether tinged red, and is only about half filled wiUi fluid. A 
glass-stem CD, screws into this ball, or is adapted to it by 
grinding, and its lower orifice passes into the coloured fluid, 
say Jths of its depth. This hollow *glass-tube, into which the 
tinged liquid ascends, caiTies the scale as reprinted in the 
figure. The hollow brass spherical cup A, screws on af top, 
and appears in the sketch protected by ifs lid. The small glaas- 
ball 5, which surmounts the tube, is screwed on in the cup, 
or ground to fit its extremity. The instrument is then com- 
plete, and so soon as the lid is removed, and the send^nt-ball 
iii'i^jded in the enp, exposed to the sky, the coloured fluid will 
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rise in the tube, and its height be tlelermined by the attached 
scale- On replacing the lid, tlie effect is exUnguished. The 
radiittion of tjaidric from^the surface of the sentient-ball to the 
lieaveifs is thfis clearly indicated. 

When the observation is completed, tlie upper glass-ball Is 
taken off, and thereafter the spherical cnp. The tube vith its 
scale is then removed from the lower ball, which last being 
secured by a stopjier, the wdiole is put up in a small case. 

It is evident that die yEt!iriosci/pe now described, is easily 
converted into a Hygrometer; — for this purpose it is merely 
necessary to unscrctV the hollow sjiherical cup, and cover tin 
sentient ball ^v^th muslin or a bit of tissue-paper, and, the in- 
stant this is moistened, the coloured fluid will begin lo ascend 
from below'. 

Ily merely coating llic lower ball with China ink, t>r gilding 
d, the instrument becomes eitlu r a Phoiiimcler or a Pyroscope- 


Art. XXJ.^JJ(\srnpthn of a Copper Battle- A.rc found hi 
Ratho and now hi the posse>ssion of Axi>ui:w V\ \t>- 

DKLL, Es(|. F. F. S. K. * 

Xn carrying the Union Canal through Ratho Bog, on the 
estate of Bonningfon, and county of Mid-IjOtliian, it ivas ne- 
cessary to execute sonu^very deep cutting at Wilkie’s ITiH, at 
the head of the bog. • • » 

After descending through nine feet of and seven feet 

of sand, tlie workmen came to the hard, black till-clay; and ar^ 
the depth of feet lielow its junction with the stratum of*" 

sand, they found the head of a Battle-Axe, of an unusual kind. 

It consists wholly of ])itre copper. Its length is frn^r inches 
fivr^tmths and a ha^f Its inaxhnnm breadth, or the chord of 
its circ^ular cutting edge, is three inches ; and its least breadth 
txvo inches. Its cutthig^cdgc is composed* as it weto of two 
edge^t^of different inclinations ; and as it has no provision made 
in the metal for the reception of a handle, it must have been 


* Read before the Society of Scottish Antiquiyie.s Feb. JI- 1822- 
VpL. VI. NO. P?. APRIL 18^S. A a 
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fixed by a string, or some other means, into the cleft at the end 
of the handle, like the Steinbartes of Shetland. 

I'hc refH^esentation of it Avhich is gi^n in Plante VIII. Fig. 14. 
is reduced to about one-third of its rem size. 

Among the great number of ancient axes in the Museum of 
the Society of Scottish Antiquaries, there are very few which re- 
Bcmble die present one in shape and structure ; and there is not 
one of them which consists of cof^r, all of them being made of 
a kind of bronze or bell-metal. • 

Out of five of tliese axes which have a resemblance to tin? 
one found in Batho Bog, three were found^n Scotland. The 
first, which was discovered at Wauchton in F.ast Lothian, was 
presented to the Society by Mr George Bennie of Wauchton, 
without any description. Another, of less size, was presenttd by 
Mr Graliam of Gartmore ; and the third, of intermediate mag- 
nitude, was found in one of the fields where the battle of Largs 
was fought. It has several deep spherical hollows in it, appa- 
rently produced by the action of some corroding materunl. 

The other two axes were found in Ireland. They were pro- 
sent(,*d to the Society by the Beverend Edward I*ed\^ich, Vicar 
of Aghaboe, and are described and represented in the CoUccta’^ 
•uea de Rebus Hihernicis^ No. xiii. 

Although all tliese have a general likeness to tlie copper one, 
yet they differ from it in many particulars. They all taper 
much more rapidly, and their smaller ends are all leas than 
inch in breadth, being only two-lhircfs of that of the copj^er 
axe, although tlie?r lengths vary from 5 to 7 J inches. 

The axe discovi^ed in tlie bog at Baliio possesses a peculiar 
interest, from the depth at which it was found- It must have 
been deposited along with the blue clay, prior to the formation 
of the superincumbent stratum oft sand ; and must have existed 
before the diluvial ojierations by wlrich that ^ratum was formed. 
Tjbis opinion of its antiquity is strongly confirmed by the pecu- 
liarity of its shape, and the nature of its composition. 

D.,B. 

EniNBlTRGH, ) 

February 18^2. ) 
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Art. XXII. — Meteorologia&i Observations made at the 
cl^e Observatory, Oc^rd^ m the Years 1816, 1817, 1818, 
1819, 18^0, 1821. Communicated by the Rev. A. Robert- 
son, F. R. S. Savilian Professor of Astronomy at Oxford. 

The following Table shew^s the mean degree of cold and 
lieat for every month in the years 1816, 1817, 1818, 1819, 1820 
and 1821, at the Radcliffe Obser^ratoryj Oxlbrd, Lat. 61° 45' 
89''.5. The degrees of cold and beat wore ascertained by a 
iherniometer of Six’s construction. 




Month. 

1.81G. 

[ A.ir. 

1818. 

1819. 1 

1820. 


1821. J 

Lowest 

jr 

.Ef 

X 

6 

rt 

<u 

Lowest. 

1* 

JS 

tc 

X 

c 

Q 

t 

j= 

c 

cd 

u 

1 

Highest. 

ti 

t* 

s 

i 

if 

o 

Highest. 

c 

CS 

u 

■^1 

i 

S: 

o 

-4 

1 Highest. 

c 

5 

Jaiiuarv, 

34 

39 

36.5 

34 

44 

39 

■'7 

i3i 

40 

33 

45 

39 

24 

36 

30 

33 

41 

37 

FY-bruary, 

t9 

42 

35.5 

3H 

48 

43 

32 

%0 

36 

31 

43 

38.5 

31 

41 

36 

^9 

B91 

34 

.March, 

ILS 

4o 

39 

35 

49 

^2 , 

35 

46 

40.5 

38 

-48 

43 

34 

47 

45.5 

3b 

49 

m 

April, - 

30 

52 

43.5 

34 

33 

43.5 

40 

51 

4.'>.5 

41 

56 

46.5 

41 

58 

49.5 

42 

58 

50 

May, - 

42 

59 

55.5 

40 

57 

48.5 

44 

61 

52.5 

46 

64 

55 

45 

64 

54.5 

41 

60 

60k 

J unc, - 

47 

G6 

50.5 

51 

70 

60.5 

54 

74 

64 

48 

68 

58 

50 

69 

59.5 

45 

63 

54 

Julj, - 

50 

G7 

58.5 

51 

68 

I>9.5 

57 

77 

67 

54 

73 

635 

.53 

71 

62 

51 

68 

594 

August, 

49 

iiG 

57.5 

49 

6C| 

57.5 

51 

71 

61 

57 

74 

65.5 

52 

69 

60.5 

54 

72 

63 

September, 

47 

63 

55 

49 

65’ 

57 

50 

65 

57.5 

49 

66 

57.5 

45 

65 

55 

55 

67 

61 

Ot‘tt)ber, 

4.'i 

59 

Ira 

35 

50 

42.5 

lUt 

61 

54.5 

43 

56 

49.5 

41 

53 

47 

44 

58 

61 

November, 

32 

44 

|38 

41 

53 

47 

44 

55 

49,5 

34 

44 

39 

36 

46 

41 

43 

52 

474 

Dec^-mber, 

31 

42 

j 30.5 

32 

41 

36.5 

27 

40 

33.5 

*29 

1— 

38 

33.5 

36 

42 

39 

39 

48 

434 

Aim. Mean, 



47 

j 


tS.04 



50.12 

L 


49.21 



48.29 

1 


49.21 


Hence wo Ik'ivo the Mean Tcinporature for^six years as fol- 
lows : 


^816, 

- 

47.0 

ISlTb 

- 

48.04 

1818, 

- 

.50.12 

1819. 

- 

49.21 

1820, * 

- 

48.29 

1821, * 

- 

49.21 

Mean of Six Years, 

48.645 


Mean Temperature, rnlculatcd from Dr Brew'^ter's Forrnula- 
T = 6li co<i. Lau - .. . 50”.44 

DiSfbrence between tliis fpirmula and obBcrvation, 1“*80 

Mean Temperature oceoedingto Mayer’s formula, 

Difibrcnce between tbislbrixtula and observation, 

Tbp difference between the observed and calculated mean loin * 
i A n !2 
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perature will Ik? diminished by the correction due to the height 
of Oxford above the level of the sea. 

The following are tlie quautities of Aaiu that fell at Oxford 
in the above years : ' 



Inches. 

1816, - - . 

2^1.328 

,1817, * - 

19.260 

1818, - - - 

23.077 

Uiff, 

21.156 

1820^ 

1^757 

l«il, w ^ 

25.110 

Mean Qu.inlity of Rain 1 
fqr Six Years, - j 

f 

21.7B1 Inches. 


The funnel which receives the rain is on the roof of the casterii 
wing of the Observatory, and is about SO feet above tife ground. 


Aet. XXIII . — Notice rc,spccting Mr BAUum '^s New Discove- 
I'ies on the Maffnctmn of lied Hot 

M R JIaelow tljc Hoyal Military Academy, m the pi’(rs4.'. 
cution of the inagnetical experiments in which Jje has been for 
some time engaged, has discovered anotlier curious property, 
which deserves to be recorded. 

The first object of these experiments appears to have been to 
determine the relative magnetic power of diH’ercnt kinds of iron 
and steel on the needle, and his result^ as connected with this 
determination, arc? as follows, viz. 


Malleable Iron, 

Pro, Power. 

100 

• 

Shc^r Steel, soft, 

Pro* Power. 

66 

Cast-Steel, soft, 

74. 

Ditto, hard, 

- 

53 

Blistered Steel, soft, 

- 67 

Blistered Steel, hard, 

- 

53 

Cast-Steel, hard, 

49 

* Cast-Iron, 

- 

84 


That is, the above numbers express the relative powers of these 
different metals in deflecting a magnetised needle from its natu- 
ral direction. Seeing that the barest iron and steel bad the 
least power, Mr Barlow was next desirous of ascertainii\g what 
this comparative power might be, when heated in a furnace, and 
while each of the different specimens were thus rendered soft. 

results in these experiments are not so uniform as in 
the preceding. It is remarkable, however, that tfie rfiaf cable 
• / 
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irofh^ which hm hy far the greatest power when coldy has the 
lca.s‘£ if any when heated ; and that the casUiron^ which is the 
leot&f^ powenfal when coZd^s the Wrongest when hot ; the increase 
of strAigth in the latter ease being nearly as 8 to 1. 

It was while pursuing these experiments with Mr Charles 
Bonnycastle, that the singular effect to which we have alluded 
presented itself. It was observed hy both Jthese gentlemen^ that 
between the white heai d the iron (when every species of mag- 
netic action disappears^^and the blood-red heat (when the power 
manifests itself so strongly), there was an« intermediate action, 
while the iron passed through tlie shades of bright red and red, 
which attracted the needle the contranry way to that when cold, 
or at the blood-red heat ; that is, if the iron and compass are so 
posited that the north end of the needle is attracted towards the 
iron when cold, the south end will be attracted when the iron is 
red hot, and xnce versa ; but as the red changes to the darkest 
shades of blood-red, the usual powxr of the iron commences, 
and the needle is deflected the contrary way. Moreover, this 
negative attraction is least in those positions where the natural 
cold attraction is the greatest^ and greatest where the latter is 
the least, and greatest if all in that position where the cold aU 
tracticm is zero ; that is, in the plane of no attraction, provided 
(of course) the needle sufficiently near to the bar. The bars 
used in these experiments wert' 25 inches in length, 1 } inch 
square, inclined in llie direction of the dipping-needle ; the dis- 
tance varying from 5 to^ inches; but the nearer w the bar, the 
more obvious are the effects. In sonic of the exfetiments referred 
to above, the quantjty»of the negative attraction exceeded 50^. 


Aiix. XXIV.— Prur/kaZ Ruics for the Determinati^i (f the 
Radii of' a Double Achrotnatic Object-glass, In a Letter to 
Dr BaEwsTEa. .By J. F, W. IlEascHEL, Esip F-R-S.L. & E. 

:JIy Deae Sir, * 

-As you suggest that a popular abstract of the ^results of my 
paper recently published in the Trahsactions of the Royal So- 
ciety * on the Aberrations of Comixiund Lenses and Object ^ 
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glasses, may be of iise to those who, without any large stock 
of mathematical knowledge, take a practical interest in the 
perfection of the telescope, I think I jpannot dd brfter than en- 
deavour to Jay them befbre the public, through tte medium of 
youi' valuable Journal, disencumbered of all algebraical sym- 
bols, and expressed in language which no artist can misunder- 
stand. -I am well aware how formidable a barrier is raised 
against improvements suggested by theory, by expressing them 
in a manner unintelligible to the many and that, to* the artist 
especially, the sight, of* an algebraic formula is apt to excite a 
degree ol* involuntary horror, a repugnance *^10 come in contact 
witli it, .which no assurance of its correctness or utility on the 
part of its author is capable of overcoming. For this reason, I 
have lieen anxious in the paper itself to separate the investiga^ 
tions from the results as mucii as possible, and to avead the pe- 
dantry of presenting the latter in the abbreviated symbolic form 
adapted only to tlie former. At die same time, I am aware that 
this cannot altogether be accomplished in* a work destined almost 
entirely for scientific perusal, and I therefore the more readily 
einbrace the opjxjrtunity you offer me. 

The first thing" essentially requisite for an artist who would 
construct a refracting telescope by regulaa* rules, by any certain 
process, independent of trials, is to know the materials he has to 
work upon. The refractive and dispersive powers of die glass 
employed, or at least the proportion of the latter, are indispen- 
sable data, and must be obtained before any calculation from 
theory can be made. The former is easily obtained, by grind- 
ing a small portion of the glass into a prism or lens, and ob- 
serving the deviation of the most luminous rays, or die best fo- 
cus of the lens ; but the latter, I am sorry to say, is an element 
wliose determination presents grei t difficulties, at least when re- 
quired to a degree of exactness such ^ the purposes of the achrou 
iiiatic telescope demand. In fact, the achromadcity of double 
object-glass is itself so delicate a test of the adjustment of the 
dispersive powers of the lenses, that wf cannot expect to succeed 
to the required degree of nicety in ascertaining their ratio in 
any instance, without employing a mode of observation at least 
as delw^ate. However, as this difficulty bears equally upon every 
- rofistt action of the telescope ever yet proposed, and as the best 
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artists do actually, previous to working their glasses, make some 
esiitnate of the ratio of the du^persive powers, on which to ground 
a caltjulation of the radii,^sufficient for their own satisfaction, I 
may a^ume, for the present, tliat a knowledge of the dispersive, 
as well as refractive powers of the media, may be obtained, re- 
marking, only, that when an optician has the good fortune to 
meet with a parcel of glass from one melting-pot, sufficiently 
pure for his purposes, it is well worth his while to bestow the 
utmost pains on the ac^ftirate deteni^lnation of this most import- 
ant point This will require the sacrifice <of no portion of his 
glass capable of bdng used for large lenses, as neither the re- 
fractive nor dispersive powers of specimens made at one, casting, 
can be sujjposed liable to such variations as materially to affect 
his results. A fragment cut from the comer of one of his plates 
will suffice, if properly used, for all his w^ants. 

The imjK'rfections to which refracting telescopes are chiefly 
liable, are well known to originate in two sources the want of 
pro}X)rtionality in the dispersive actidns of glasses of different^ 
kinds on the differently coloured, rays, and the spherical figure 
of the lenses. The former of these imperfections is demonstrably 
insuperable in the ordinary case of a double object-glass, where 
only flint and crown glass are used. The best we can do is to 
work the lenses so as to produce the same compound focus, not 
for all the rays, for that is impossible, but for the two brightest 
and stremgest colours in decided contrast with each other. 

From some experimefits on the colours developed by crystals 
ill polarised light T am induced to conclude? foat the colours 
we ought to take paii* to unite, in order to produce the whitest 
possible are the brighter red, bordering on orange, and 

that part of the spectrum where the blue is most vivid, and be- 
gins to pass into green. Supporing these rays perfectly united, 
all the rest will be nearly so, und tlie two extremities of the s])ec- 
trum will both deviate one way from the exat^t focus, while the 
intermediate portion will deviate the other, thus pnxlucing the 
phenogrtentm always observed in well adjusted achromatic tele- 
Hiopes when thrown out of focus, viz. a purple ^or lilac ^fringe 
surrtiunding the image of a white object, on one side of the tb- 
cus, and a green on the other. This is the criterion of* a go^l 
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^adjiistment of the foci ; and to go beyoml this point, with the 
4^)rdinary materials, seems ho})eless. 1 would recommend, then, 
4^0 the optician who has been fortunate enough to procurt^ fine 
-specimens of glass, on llie working wJiich he thinks it worth 
%vlhle to bestow much pains (especially if he should have enough 
'for several object^lasses), to deterniiiw? the ratio of die disper- 
dve powers .of his fiint and crown glasses, by a direct experi- 
ment on small portions of his materials, working them into a 
‘Small object-glass, haying' the ratio of the local lengths of its 
’Component lenses, a*.neariy as he can guess, in the propc^rtion of 
their dispersiems, but leaving rather a prej)onderance on the side 
of the crown or convex lens, and then by degrees reducing the 
curvature of one of the surfaces of this, till he obtains the near- 
est |K)Ssible approach to perfect achromaticity, i, c. till the purple 
and green fringes surrounding a white object on a black ground, 
ajipcar in it as above described, when thrown one way or the 
other out of foetus (using a pretty strong magnifier). Let him 
•then dq I ermine accurately, hj e^perimmt^ the focal length ol‘ 
•each of his two lenses, and dividing the one by the other, he 
will obtain a dispersive ratio (ratio of the dispersive jxjwers), on 
^vhich he may calculate zollh perfect security in iiis future opc- 
latioua. If he know the exact radii of his tools, he may at the 
same time determine the refracting pow ers of the media. 

These data once obtained, we arc prepared to determine from 
theory the radii of tlic several surfaces which, in a telescope of 
given focal length, shall destroy that ilnperfcction winch arises 
from the sphefic&l figure. This problem is well known to be 
of the kind called indeteniunatc, or admitting an infinite variety 
of solutions. In consequence, an unlimited variety of combina- 
lions of lenses, free from spherical aberration, may be disct>vcr- 
ed ; and to fix our choice among fttheip, is a matter ol* consider- 
able delicacy, as w ell as importance.* Various constructions have 
bec’ii pro|X).sefl by different writers. Thus, D’Alembert has 
given one, in which he destroys tlie spherical alicrration, not 
tneii^ly for rays of mean refrangibijify, but for Uinjse of all co- 
lours; but this, however refined in theory, is quite useless in 
^practicc^ as is also anotlier construction investigated by the same* 
author, in which the abemition of rays diverging from a point 
T'ti Vlic axis is aninJiilaled, and the field (so far iis llic object-glass 
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is concerned) rendered equally perfect in every part. Such re- 
finements must be regarded as merely visionary, correcting in- 
c«wivcnienc^ which liave never been felt in practice, and leaving 
uHi^tislied Other more ‘essential conditions. A much better con- 
struction was devised by Clairaut, in which the two internal sur- 
iaces are worked to equal radii, the one convex, the other con- 
cave, so ad to admit of the two glasses being cemented together, 
and thus avoid the loss of light, by refiection at two surfaces 
Clairaut, however, has employed in his computations indices of 
refraction (1.600 and 1.55) higher, especially the latter, than 
what are now ciSisily met wdth ; and wlien the average values, 
those likely to ocxur most frequently, are employ (id, the con- 
struction becomes imaginary for the more dispersive kinds of 
glass ; and within the limits for which it is real, the railii change 
so rapidly, as tx) render it difiicult to interpolate between then* 
calculated values ; so that this construction loses much of its real 
advantage to the artist who is no algebraist. 

In the construction proposed in ray paper, the destructioi^ of 
the spherical aberration is insured, not only for parallel rays, 
but also for those which diverge from objects placed at any mo- 
derate finite distance, so as to produce a telescope equally perfect 
for terrestrial and astronomical purposes. This is the condition 
introduced to render the problem determinate ; but the advan- 
tage aft'orded by it, would not alone be such as to induce us to 
adopt it, in preference to many others which might be devised, 
were it not that the l*adii resulting fn)m it are such as to satisfy 
other and much more important practical Co&ditions, which may 
be shortly stated iJB follows. 

The curvaturas ass^ned in this construction to all the* 
surfaces are moderate ; more so, indeed, than in any other hi-* 
therto proposed on true iheoretical grounds, lor an aplanatic 
object-glass. • 

In this construction, the curvatures of the two exterior 
surfaces of the compound lens, of given focal length, vary witlv 
in extremely narrow lAiits, by any vaiiation in cither the refrac- 

^ \ 

• Should Dr Wollaston’s ingenious mode of centering glasses, by the refleclccl 
images, ever come into general use (of which, from its facility and neatness, there 
can he little doubt), thi.s destruction of the interior uficclioiit. wUh ^ an 

advantage, become d source of incom cmcncc', 

y * . 


Mr Hersciiel m Achromatic O^fjecUGUi^sts, f 

tive or dispersive powers, *at all likely to occur in practice. This 
remarkable circumstance affords a simple practical rule, eppl^ 
oibkj in -all ordinary oases, foar calcuiatm|j the curvatures in arty 
proposed state of the data, and requiring only the use of theo- 
rems with ^hich every ailiat must be familiar, and, at all events, 
rendering^) it extrentcly easy to interpolate between calculated 
values. I have shewn in my paper, that a double oi^ect-^giaes 
wiU be nearly J)ree Jr<m ahcrraiimiy promded the raditis the 
exterwr mirfhcc of the cjyzsm lens be 6wTS, of the Jlint 14.2, 
tfte focal length of the comHnaMon bekig 10.00, and the radii 
of the interior surfaees being campnted from these data^ by the 
fyrmuke gk^en in all elementary zwrke on optk'C^ so as to make 
the focal lengths of the two glasses in the direct ratio o/* their 
dispersive powers. 

In this construction, the anterior glass, or that which first re- 
ceives the incident rays, is crown, and is double convex, of un- 
equal convexities, the flatter surface being placed outwards, 
while the posterior lens, formed of flint-glass, is concavo^onvex, 
having its concave surface applied against the posterior or most 
convex surface of the crown lens. The combination is repre- 
sented in the annexed figure, where the four surfaces arc num- 
bered in the order in which the light traverses them, O Ix'ing 
the object, and F the image formed in the fix: us. 



Tive rule here stated is giveq only as approximative, and will 
no doubt he sufficiently exact for ordinary use; but when objcct- 
giasscs^jl* great size anr! value arc to be constructed, tlieir radii 
must l>c (jOmpiited mon» strictly; and for thib purpose I have 
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subjoined a table, calculated upon the rigorous formul®, the con- 
atruetioii and lemployment of which will be explained presently. 

Another practical advantage afforded by this consdruc- 
tioif, is, that the two mterior surfaces aj^roach in all cases so 
near to coincidence, that np sensible errw can arise from Defect- 
ing their difference, and figuring them on tools ot ecpial radii. 
Indeed, for a dispersive ratio a little above the average, they 
would coincide rigorously, and this construction would be iden- 
tical with that of Cfeiraut above men^hed ; and so nearly is 
this approach to equality sustained throughout the whole extent 
rtf the variations in the data, that even when the dispersive ratio 
is so low as 0.75 •' 1 (a case almost useless to consider), the dif- 
ference amounts to less than /^th part of tlic curvature of each. 
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The dimensions in the above Table are computed on the sup- 
position of the ftxral length of the object-glass being 10 ; and to 
adjust tliem to any other assigned focal length, all that is le- 
quired is to increase or diminish the raJii here set down, in* the 
proportion of the assigned focal length (in inches, feet, or parts 
of any given scale) to 10 parts of the same scale. 

When the refractive powers of the two media are exactly 
1.5^4* and 1.585 (which are nearly Uieir average values) respec- 
tively, and the dispersive ratio is any one oi^ the numbers in the 
first column, tliis tal>le gives at once the exact values of the ra- 
dii required ; but when this is not the case, wo* must proc-eed as 
follows ; ,, 

Sup|K)se (for example’s salve) we w^ould find the proper radii 
for the surface of an object-glass of 80 inches focal length, the 
refractive index of the crown lens being 1.519? and that of the 
flint 1.589? the dispersive power of the former being to that of 
the latter as 0.567 : 1, or 0.5G7 being the dispersive ratio. 

The computation must first be made as for an object-glass of 
10 inches focus ; and first we must determine the focal lengths 
of the separate lenses. To this end, 

1. Subtract the decimal (0.567) representing the disj)ersive 
ratio from 1.000; and the remainder, multiplitd by 10, is the 
focal length of tlie crown lens (in this case 10 x 0.433, or 
4.330). 

2. Divide unity by tlie decimal alx>ve mentioned (0.567), 
subtract 1.000 from the quotient, and mihtiply the remainder 
by 10, and we get tht focal length of the flint lens. In the case 

before us, —1. == 1.7635, and 0.7685 x 10 .4= 7.635 is the focal 
0,5o7 « 

• length required. 

We must next determine, by the ^able.s, the radii of the 1st 
and 4th surfaces for the dispersive ratios there set down (0.55 
and 0,60), next less and next greater tlian the ^ven one. For 
(Ills purpose we have 

Refractive powers given, - 1.5 19‘*' tin4 3.580 

Refractive iwyvers in Tabic, - 1,524- , 1.585 *' 

Diflercnces, ^ —0.005 4-0.004. 

llic given refraction of the crown being less, and the flint groat- 
cr/than \heir avcMVigv values on wliich tJie tabh is fouiulecL 
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I^ooking out now opposite to 0.55 in the first calumn for the 
variations in the two radii correspomling to a change of -p 0.010 

in'^each of the two refractions, we find as follows* 

» • 

1st Surface. 4th Surface. 

For a change t=, + 0.010 in the Crown, + 0.0740 1.0080 

For a change =; + O.OlO in the Flint, — 0.0011 — 0.^35 

Hut, the actual variation in the crown, instead of -f 0.010, be- 
ing — 0.005, and in the flint, instead of 4-0.010, being -f*0.004, 
wc must take the pr^)rtional pa^ ts of ^these, cltanging the sign 
in the case of llie crown. Thus, we find the variations of the 
first and last radii to be, 


For 

For 

— 0.005 variation in the Crown, 

4-*0.004 variation in the Flint, 

1st Surface. 

— 0.0370 

— 0.0004 

4 th Surface. 

— 0.5040 

— 0.2013 

T()tal variation from both cau?Jcs, 

But the radii given in Table arc, 

— 0.0374 

+ 6.7184 

— 0.7053 
+ 14.5353 


Hence radii interpolated. 

6.6810 

13.8300 


If we interpolate (by a process exactly similar) the same w n 
radii for a dispei sive ratio 0.60, we shall find r^'spectively, 

1st Surface. 4th Surface. 

For — 0.005 variation in Crown, - —0.0338 — 0.5524 

For 4- 0.00-i variailon in Flint, - 4- 0.0015 — 0.22(54 

Total Variation, — 0.0323 — 0.7788 

Radii in Table, - - - <i.7069 14.2937 

Interpolated radii, % ^ - - 6.6740 13.5149 

Having thus got the radii corresponding tf> tlie act ual refrac- 
tions, for the two dispersive ratios 0.55 and 0.60, it only remains 
to determine tlieir values for the intermediate ratio 0.567, by, 
proportional parts. Thus, 



t 

1st Radius* 

4th Radius* 

For 

0.60(4 • 

6.674ti 

13.5149 

For 

• 0.550 

6.6810 

13.8300 

DiiTercnces, 

+ 0.050 

— 0.0061. 

—0.3151 

then $ay 

0.050 : O.B67 — 

0.550 = 0.017 : ; 

— 0.0064 ; — 0.0022 

and 

50 : 

17 

— insist : — 0,1071 


So that 6.6810 — 0.0022 and 13,8300 — 0.1071 ; or 6.6788 and 
13.7229, arc the true radii corresponding to the given data. 
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Thas, we have in the crown lens^ 

Focal length, - == 4,330 \ 

Badius of one surface, = 6.6788 > 

Index of Reftturtion, =: 1.519 7 


Prom which data it is easy to compute, by rules familiar to every 
optician, the radius of the other surface, which wiH come out 
3.3868. 

Again, in the Flint lens^ we have, 

Focal length,^ - = 7.635 

Radius of o^e surface, = 13.71^29 
Index of Refraction, = 1.589 

whence we^find 3.3871 for the radius of the other surface. 

The four radii are tlms obtained for a focal ‘ length of 10^ 
inches ; and to obtain them for 30 inches, wc have only* to mul- 
tiply them by 3, and we obtain finally, in the case pro^x)sed, 
Radius of Ist Surface, of 2d, of 3d, of 4th, 

20.0364 Inch. 10.1604 Inch. 10.1613 Inch. 41.1687 Inch. 



So that here the radii of the two adjacent surfaces scarcely differ 
more than j ^ inch, and they may of course be ce- 

mented together,' siiould it be thought desirable. I i.ui. 

Yours, &c. 

J. F. W. IIersciiel. 


Art. XXV . — Proceedings of the Royal Soticfjj (^‘Edinburgh. 

(ContinucKl from p. 1C2.) 

* I 

Dec. 17. 1821.— A Paper by Dr Brewster was read, con- 
taining an Account of a new and extrUordhiary striicturc in 
the Faroe Apcyphyllitc^ 

On the same evening, a letter from* Professor Moll of Utrecht, 
to Dr Brewster, was read, containing an account of some new 
electro-magnetic experiments. This letter is printed in the pre- 
iient number, p. 220. 

1822, Jan. 7. — At tins meeting the following Members >vere 
elected : ( 

FOREIGN .MENDERS. 

M. Ampere, Paris. 

Van Swinden, Professor of Niturul Philosophy, Amsterdarri. 

M. Rhwmacher, Professor of Astronomy, Copenhagen. 
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ORDINARY MEMBERS. 

Francis Chantry, Esq. F. R. S. Lond., &c. William Bonur, E^sq. 

£d«'ard Troughton, Esq. F. R. S. Lond. Colin Mackenzie, ICsq. 

Ja?ne» Smith, Esq. of Jordanhlll. Rev. H. Parr Hamilton. 

A paper by Dr Brewster was read, containing an account of 
a “ Ne7v Species of Double R^ractiun!^ 

A paper by Dr Dyce of Aberdeen, containing an account of 
a singular case of Uterine Irritation, and its effect upon the 
mind, was laid before the society Dr Dewar was requested to 
draw up a Re|7oi*t. on this coinmonicatioi>. 

Jan. SI.— Sir Ueorge Mackenzie read a pajx^r On tlicjlyr^ 
mation of Calcedonyf which lip illustrated by the e:^hibition of 
his fine collection of sjiecimcns from Iceland and Faroe. 

Feb. %. — Mr 1*. F. Tyller read a paper, entitlc*d “ Bi{)gra- 
phical Sketches of some of the earliest of our Scottish Lawyers, 
preceded by a view f)f the political condition of Scotland du- 
ring the latter part of tlic sixteenth century.'” 

On the same evening the following gentlemen were elected 

ORDINARY MEMBERS. 

Captain J. D. Boswall, R. N. .Tame^- Graham, Esq. 

Dr John Aitken, George Walker Amott, E«q. 

Feb, 18. — A paper by Mr Hay craft was read, On the 
Spcci/ic Heat of the Gases^ From tlie experiments detailed in 
this paper, it appears, that the specific licat of all the gases enu- 
merated, is the same when they arc freed from moisture ; and 
, r 

that when they arc combined ■ with water, they have their capa- 
cities afi'ected in certain regularly ascending ratios, as 1, 2, f3, 
and 4, dependent, it would appear, on the proportions of water 
with which they are cdbibined. 

On the same evening Dr Dewar read his rciX)rton Dr Dyccs-s 
paper. • 

March 4. — The following gentlemen were elected Members ; 

FOREIGN. 

Pi ofessor Mous of Frcyhcrg. ^ 

^ • ORDINARY. 

Rev. John Lee, M. D. Richard Sainn.'n^:^, F«:q. 

John Aylon, Etq. of Inchdarnie. 

On the same evening, Dr Borthwick read a ‘‘ ISof'/cr rcUJrer 
to soVie Siir^‘}rnl Instnnnnii.^ ftnrnd at Po'mpni.''^ * 
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A notice by Dr Brewster was read, On the Shuctuir and 
properties of a vegeiahU mcvihranc^ hnox^ti by the Tiame of 
Rlcc Papery * 

On the same evening a notice was r?fad, of ‘‘ Mr Barlow's 
discoveries Tespecth4g the Magnetism of Red Hot IronP 

The following Works liave been recently presented to tlie 
StXiiety : 

18 Volumes of the Mcmorie della Soeicta Jtallana. By his 
Royal IIio’hnc*ss die Archduke Maximilian, 

18 Volumes of Memoir es de V Academic des Sciemes. 

By die Royal Academy of Sciences of Baris. 

86 Volumes of die IVansaedions of the Society ()f‘ Arts. 
By the Society for the Encouragement of Arts and Ma- 
nufactures in London. ^ 

20 Volumes of the Mdinorie della Rcalc Accadcrnic delk 
Scienze di 'Porino. From the Academy of dhirin. 

A complete set of‘ the Transactions of the Literary and 
Philosophical Society of Uir cel it. From the Society. 

The Asiatic Researches. From the Society. 

Several Numbers of dn* Flora Batava. Fh’om tlie King 
of the Netherlands. 

Delarnl)rc‘’s Histoire (T Astronomic Ancienne., 2 Volumes 4to. 
From the Author. 

Delamlire's 7 raite d\4strono)iti(\, 8 Volumes. From the 
Author. 

Dr Hiblierfs Description of the Shetland Islands. From 
the Author.* • 

Memoirs of the American Academy of ^4 i ts and Sciences'.^ 
Vol. IV. Part II. From the Society. 

M. Ampere^s Memoir mi Elcctro-Magnctism . FVoni the 
Author. ^ 

Prof. SchumachcFs Asironomisohe IlnlfslaJHn for 1821. 

From the Author. * 

A Sanscrit MS. By Jamc.s Maepherson, Esq. of Belleville. 
Trumsactions of the Cambridge PhiUjsophical Society, Vol. I. 

From the j^/ociety. * 

Dupin\s Voyages dans la Grande Bretagne, 3 vols. From 
the Author. 

B^u^^‘'s Essai Gcologiquc. From tlio Author. 

Degerando‘’s Visitcar dcs Pauvres, From the Author. 



Aut. XXVI. — Prorrcdhi^s of the Wernerian Nainral 
t>)/7y Socieiif. 

1821, Nov. 17. — I HE Secretary read two coiViraunications 
from Captain Scoresby /ww-wr ,* one containing further remarks 
on the impregnation of pieces of w(X)cl by sea-waier, when sunk 
to great depths ; and tJie other on the cause of the fogs preva- 
lent in tlje Greenland* seas. (Th^^sc comm u nil ations have al- 
read^r apj)earefl in the present volume of tjiis Journal, pp. 115.- 
318.) 

At the same meeting were read, 1 . A letter from JVJr George 
Anderson of Inverness, staling correctly the l)oundaries oi' a 
small district of Primitive Rocks, near Stromness in Orkney, 
the remainder of the islands being wholly of secondary formation : 
2. A letter from DrOiidnev, menlionmg the principal objects of 
hi.s exploratory voyage to Africa; and, 8. A letter from Dr 
Richardson, thf naturalist attached to the overland Arctic Ex- 
jxjdition, giving an account of the geognostic features of the 
country wliich had been traversed. 

Dec. 1. — Ih’ofessor Jameson gave a general account of a pa- 
pier on the Cry stall i /ations oi* Copper-pyrites, by M. Haidinger 
of Frey berg. This will appear in the next part of the Society's 
Memoirs, which the Council has recommended, for the future, 
to be puhii.shed half yearly, in April and November. 

Dee, lo. — The Secretary read, 1. A notice regarding the 
Fossil uVninial of Whitby, contained in a le^tt*r from the Reve- 
rend George You to Professor Jameson : 2. Meteorological 
Observations made duijng a residence of some years on the 
north side ol’ Jamaica, by Dr Arnold ; and, 3. Observations on 
the Temperatiiie <;f the Oc^an at diff'erent depths; on the In- 
dication.s of the Weatlier. afforded by the liarometer off' the 
C'ape of Good llrt|K^ ; and on the ITnder Currents observable 
in the deep sea, generally flowing in a direction different from 
those of the surfac.e, Captain Wauchope, R. N. At the 
same* meeting, Dr Viile read some remarks or an imdescribed 
species of Rotang from Ceylon, of w'hich he exhibited a specie. 

VOL, VI. NO. 12. APRIL 1822, ’ H b 
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men, ^30 feet in length, l)roiiglit from the forests of Candy, by 
r. Vule, Esq. 

/M'. 29- — Mr ‘Xxrcville conininihealed descriptions, v^ilh 
drawings of several Fungi new to Scotland, ami discovered by 
him chiefly in the ni'ighbourhood of Edinburgh. 'JMie Secre- 
tary read, 1. A letter from tJie Reverend Mr Y oungof Whitby, 
giving an account of the Kirkdale Caverns, Yorkshire, in which 
numerous bones of the elephant, rhimiceros, and hysena (xcur ; 
and, 2. A letter regarding the progress of the Arctic Land Ex- 
pedition, dated Ibth April 1821, at the winter-hut of the expedi- 
tion, on tiie outskirts of the most remote wtfods, Lat. G4.28, 
and W. Long. 1 13.06, being 133 miles directly north from 
Fort Providence, and 56 geographical miles south ol‘ Copper- 
Mine River, which had been visited by some of the party, and 
reported to be navigable. 

1822, Jan, 12. — Mr Greville read the Description of a 
new species of Griinmia ( G. Icucojj/ara detected by liim in 
the King’s Park, at l^dinburgh. I'he Secretary read a com- 
munication from IVIr Selby of 'J'wizell House, mentioning some 
rare birds which have of late years been observed in Northum- 
berlantl : T^ikcw isc an account of the district of country be- 
tween the rivers Jumna and Ncrbudclah in Jlindostan, by Dr 
Adam of Calcutta. And a letter from Mr Bald, civil engineer, 
describing the Girvan Coal-field in the soulli-west of Scotland. 

Ja7i. 26- — Professtir Jameson read a communication from Dr 
Roue of Paris, dc'seriptive of the Rocks ^n the North of Ger- 
many, and on the*&l‘a)rcs of the Baltic, and ascribing to those of 
the granite and trap scries an igneous origin. The Secretary 
read an account of the Diamond Mines of Punnah, by Dr 
Adam of Calcutta. And Mr Greville presented descriptions 
and drawings of two new plants ol’ <^he order Algfc, found in 
the neighbourhood of Edinburgh. 


Art, 'K^Yll.^Procccdiiiffs of tJie Oambridge Philoso^ihical 
Society, ^ ' 

1821, Nov, 12.“Dr E, *D. Clarke, Professor of Minera- 
l^gy, feiid before the Society a communication which he had re- 
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ceivcd from Dr Brewster, in hieli he states, that he has exa- 
mined with great care a s^^ecimen of Leelite, and hnind it to he 
an Irregularly crystallised body rcsemblifig liutnstone^ Hint, ^xc, 
and Slaving a sort of quaquaversus structure, (>r one in which 
the axes of the elementary particles are in every possible direc- 
tion. The alumina which leelite contains, gives it quite a tlif- 
ferent action iqx>n light from any of the analogous siliccou> sub- 
stances, and thus an optical character is obtained, by which it 
may be distinguished Vith the gri itest facility. 

A paper was read by J. t >kes, hlsq. on*a [Kculiar case of the 
enlargement of il)& Ureters in a lx> 3 \ 

After detailing the symptoms of liic case during Jii'e, from 
svhich no satisfactory inference could be drawn respecting the 
^ nature of the disease, Mr Okes described the appearance upon 
dissection- 'The bladder was healthy, but the orifices of the 
ureters unusually large, and h) formed as to allow the free in- 
gress and egress of uiine tlnough (hern. The calibre of these 
tubes was in some parts larger than the rectum, and ibrnnjl 
convolutions not ^ery dissimilar to those of the intestines. From 
all the circumstances of the case, which were traced back to the 
child's infancy, Mr Okes is induced to attribute the dilalation 
of the ureters, and tlestructiou of the kidneys, to an original 
iiKiiformatiou td' the vesical cud of the urotvTs, and sliews the 
improbabilitv of its having be<'ii caused by the passage t>f cal- 
culi through tliem. 

Nnv, ^2(1, — Notice dTau instance of fossil hones foTind on the 
road between Sireatham and Wilburton, inthT; Isle of Kly» by 
Dr F. Thackeray. -• 

A communication, !>’• the Beverend William Mandeli, T>. D. 
of Queen's College, tin an improvement on the common nuxle 
of procuring potassium, the eoimnou process, a consider- 

able inconvenience arises fVom the lute cracking aiul consequent 
fusion of the guh-barrel, wliich contains liie materials. IMr 
Mandeli prevents this accident, by eiK'losing tlic barrel ni a ^ 
tube of well burnt Stofirjindge clay, whose di unetcr is rada r 
larger than that of the barrel. ^ 

A paper by William Whewell, Fstj. M. A.^ Fellow' (/i tri- 
nity, “ Oh the C nffitallisation ofiluor Spar A 


1! b 2 


• • 
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Mr Whewell considers, in this paper, the formation of those 
macles of fluor which are usually brought from Aldstonc Moor. 
Suppose t^o cubes of fluor, whose fl^ces are parallel, to p^ie- 
trate each other, and suppose the interior cube to revolve round 
its diagonal through an angle of 60 , the angle of the second or 
parasite cube would then appear above the faces of the original 
cube or not, according tu its position and magnitude. Mr 
Wliewell then gives a formula, by which (when one crystal 
penetrates another, an^J by revolving round an axis through u 
determinate angle, maikes its angles protrude above tlie faces ol' 
the crystal,) the jx)sition of the axis and angle through which 
it revolver may be determined by the measurement of the angles 
wliich the lines of section and faces of the parasite crystal make 
with the edges and faces of the original crystal. 

J. S. Henslow, Esq. M. A. of St John’s, commenced the read- 
ing of a paper on the Geology of Anglesea. 

Phe term Micaceous Schist would perhaps include the whole 
series of the oldest stratified nxiks in Anglesea, whicli vary con- 
siderably in mineral character, but do not allow of se}>aration 
into distiru r formations. An exception is niadt* in favour of a 
quartz-roc:k, which occurs in two localities in Holyhead Island. 
J he real structure of this consists of a succession of contortcxl 
strata, rudely confonnable to each other, a flispiisition which it 
is difficult to perceive, except in particular }>osltions. There is 
a deceptive appearance resembling stratification, whicli arises 
from the jiaralJelism preserved between the scales of micfi dis- 
persed through tficTock, causing an imperfect kind of cleavage, 
inclined at a considerable angle to the hortzon. This appears 
to anse from some effiirt of‘ crystallisation jxisterior to the ori- 
ginal depositions of the lieds. The variety which succeeds this 
is a chlorite schist, which also apjwars, in certain situations, to 
consist of‘ a certain succession of beds or strata, and to have ob- 
tained a laminated structure |K>stcrior to tlieir deposition, dif- 
fering, however, from that of quartz-rock, in being parallel to 
the strata, and consequently partakiugSif the ajntortions with 
which they areyiiiarked. Mica-slate and clay-slate are flmnd 
asstK'ialed with the chlorite-.'xffiist, ami pass gradually into it. 
The chloritc-scbist is associated in three or four jilaces witli 
heterb^meous materials, among which are jasper, dolomite, and 
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scrpontinti, intermixing witli the greatest confusion. It also 
passes to a rock between hornstonc and jasper. 

J^ec. 3. — A communication was read, by- the Reverend J. 
Cumming, Professor ofTJhemistry, “ On a remarkafile Htmiin 
Calcidn^s\ in the jxjssession of Trinity College.^ This calculus 
weighs 3^ ounces ; its specilic gravity is 1.756, and it measures 
15 J inches in circumference. Its nucleus is lilhic ; to this suc- 
ceeds a considerable portion of the oxalate of lime vjiriety, fol- 
lowed by layers of the triple crv’^tals, covered by a thick coat- 
ing of lilhic, which is occasionally brc^cn by a layer of the 
triple crystals, aisid the external surface is principally comjio.sed 
of the fusible calculus. Professor Cumming notice^ also a eal- 
cuius coinjxxsed oi vegetable matter and tlv‘ phosphates, fJuund 
in the iittcstines of a horse, whicli weighs 64 ounces, and me;t- 
sures 37 inches in circumference. 

Mr Henskov procectieil with Ins paper on the Geology ol' 
Anglesea. 'Flic chlorile-scliist is siu-ceedcd by clay-slate and 
greywackc, which generally possesses a laminated structure, 
the plates inclined at a very eonsidcrabie angle to tin- horizon, 
and probably wholly independent of any origifiai order ol de- 
|iosition. Jn one place, the lower beds ol‘ greywacke assume 
the form of a conghmicrate of rolled pebbles, wliich Mr Hen- 
slow shews to be a deceptive appearance, the nodules being in 
fact of a concretionary nature. Old red sandstone f)ccurs on a 
fine grained reii and green sandstone, but more generally as a 
breccia, coin|>oscd of* angular fragments of quartz and slate. 
The greater part ap})ears to have undergone* considerable alte- 
ration since its dep%>ition, having become more crystalline and 
compact from the ingredients running togetlicr, and in some 
plattes forming a homogeneous quartz-rock. This is the oldest 
formation in Anglesta, in which traces of organised bodie.s were 
found. These consist of » the casts of small Anomia? and other 
bivalve shells. The mountain-lime and coal-measures are found 
conformable to the old red sandstone in one part alone ol Angle- 
sea. In every other ’^stance they terminate abruptly agams/ 
the* schist. The grit is observed to penetrate the limestone in 
lai^e cylindrical ma^'ises, in the same manner a> gravel and sand 
penetrates the chalk. Strata oT fine grit shew a tendency to 
assume a laminated structure oblique to t lie direction wof the 
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beds. A series of beils, composed oi’ limestone and shale, suc- 
ceed tlie last, apparently unconformable to the coahmeasures. 
TJiese are characlv'rised by the p!\‘va]ence of bittcr-s])ar and a 
deep red tinge. Upon ilicm is placed a mile mass of argilla- 
ceous and sihccous materials, })reMimed to belong to the lowest 
Ixids of tlie new red- sandstone. 

A ]:K)rtion of a jjaper bv C. JJabbagts Ks(j., M. A., was i*oad, 
‘‘ On the Use <>f ' Signs in mathcmai'bcal rcasonhig^'' 

Akj. XXVllI.--.i^CIFATIFIC INTELLIGENCE. 

1. NATUItAI. PIHLOSOPHV. 

.A ST ICO NO An . 

1. Comet o/'1819, that seems to have passed over the San. — 
We have already had occasion (Vol. IL p. ; Vol. III. 
p. 899. ; and Vol. V. p. 210.) to give an account of this conu'i, 
whicli lias been diligently observed in .fVtnerica as well as in 
Europe. Professor Eislier observed it from the 2d to the 8()lh 
July ; and Mr JJowditch from the ikl to the 22d, and they dt- 
diiced from their observations the following eleUionts, : 

Prof. Fisher. Mr Rtm'ditcli. 

Perihelion distance, • - n.SSGGHTH 0.33G3Bh6 

■J’imc of passing the Perihelion, .Tone 27* 

Mean lime at Cirecnwkh, - IP' "^3" 1!F 30' 20" 

Inclination of orbit, - - • BO*-’ 6li* 17 ' 80" AC' 7" 

Longitude of Ascending Node, - 273 3f> 18 273 A4 32 

Place of Perihelion, - - 286 21 33i 286 27 11 

Motion direct, - - ^ 

If the correctness of these elements is admitted, the comet, when 
it crossed the ecliptic, must also havp passed over the siinN disc. 
Professor Fisher has given the following elements of this transit : 

t 

Mean time of apparent beginning of the Transit, June 25* 10’' lA' 20" 

Ditto of end, - - - - 13 33 44. 

Accorj diftg to Mr Bowditch's elenioiits* llie comet must have 
]iassecWnc centreW* the sun's disc at 7 (fclock in the morning of 
June 26. at Greenwich. — Memoirs of the American Academy erf 
Arts and Selcnccs\ vol i^. p. 316. 338. 
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52. il/r HcrschcTs Rirpcrimcnts on Plagiedral Quartz.-^l.ii our 
4.lT»^\ol, p. 371. wc Iiavg given a .short abstiWt of Hcrschel’s 
ingenious paper on Circular Polarisation, in which he announced 
the very important fact, that the direction of the circular |)olari- 
sation coincided with that ol the plagiedral planes, in no fewer 
than tAventy-three crystals, without a single exception. Mr 
Hersehel informs us that he has more recently examined thirty 
additional crystals of quart/ from Moi\;t Blanc, all of which ex- 
hibit the same relation ; so that the gentM’ality of the fact may 
now lie considered as esUiblishcd bt'yond a doubt. Mr Hersehel 
has likewise ^ohseiwed the curious fact, that the number of pla- 
giedral^ crystals in which the planes have an inclination to the 
left, are to those wliieh have them in the opposite direction near- 
ly as ^ to 1. 

3. Ncikj Proper tij of the OnKniiry Rap Crystals uiith two 
Axes. — M. Fresnel has recently discovered, that in crystals with 
two axes of doulile refraction, tlie ordinary ray undergoes w- 
riations of velocity and ri’fractu^n, analogous^»to the extraordi- 
nary ray, hut eouhned within less extended limits. — Bihl. Uni- 
x'crscUc\ Dec. 1821, p. 267. 

4. Sin^'ular Kjfcct of Heat on the Coloui'ln^ Matter Ruby, 
— In subjecting rubies to Iiigb degrees of heat. Dr Brewster ob- 
served a A'ery singular eflect jHXxlueed (lin ing their cooling. At 
a higli temperature, nhe Red Ruby becomes Green ; as the cool- 
ing advances, this green tint gradually* ^iide.s, and becomes 
Rroron, and the redness of this brown tint gradually increases 
till tlie mineral has Recovered its primitive brilliant red colour.^ 
A green l uby sullerixl no change from heat ; and a bluisli-grcei^ 
sapphire became much paler at a high heat, but resumed its ori- 
ginal colour by cending. .. 

• 

KLECTRICITY. 

5. Sin^tlar Plfftct of Lightning at Genex^a , — Proferssor Pictet 
c(yiimunicated to the Ifclvetic Society an account of a singiiJar 
effect produced by a stroke of lightning on t^e 3d of July lAst. 
The house had no conductors, hut its roof was covered with 
while iron, and had bars of the same metal communicating ^ 
with the ground. The stroke of light nil did no^danrtige 
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to the lioiistN hut tlie lightning perforated a f)iece of‘ ^liite iron 
with two holt 6^ of an inch in diameter, and five inches distant ; 
and, what was very remarkable, the burs at the edges of the Ju)fes 
wer^ hi ojqJositc dircctwm. Hence, a^ Professor Pictet reniai'k^, it 
ap]x?ars to follow, eitlier that the electric fliiid has passed through 
the white iron, forming one hole, and, after moving five inches 
along it, has penetrated it again in an oppisite direction ; or that 
two currents of electric fluid had moved simultaneously in op- 
posite directions, and at the distance of five inches from each 
other. 

METEOJl OlAXiy. 

fi. Mr HoxedtU'h on the Meteor of Nov. i21. 1819- — Mr 
N. Bowditch has published, in tlu* Memoirs of the American 
Academy of Arts and Sciences, a very full account of the large 
and brilliant meteor which was seen on the 21st NovemlnT 181 
at such a height above the earth, tliat it was visible at the same 
time in Danvers, Massachussets, Baltimore and Maryland, by 
persons above 380 miles distant from each other. The size was 
ec^ual to that of tlie moon ; its first appearance was marked by 
a quantity of lalVmg sparks ; and two minutevS after loMiig sight 
of it, a rumbling noise, like distant and protraett^d peals of thun- 
der, was heard for n])w'ai:*ds of 90 seconds. The light was equal 
to that of the sun when just emerging from the iiorizon. By 
comparing the various observations which wi re made on this 
meteor, Mr Bowditch assumes the following places of the me- 
teor as those which on ilio whole will best satisfy the aggregate 


of the observations'* 

At ith appear- At its dis- 

ance. ^ appearance^ 

Latitude of the Meteor, - 4(r 23' N. 39^- 11^ W. 

Longitude of ditto, • - 74 34 W. of Green w. 76 3 

Height above the Karth^a surface, 38 miles, f 22 miles. 


Its apparent direction over the earth’s surface was nearly 
S. 44° W. The duration of its appearance was about 16 se- 
conds, and tis vekmty was about 7^ miles per secoi^id. Its ac- 
tual diameter appeared to be about 27i() feet, or nearly hulf a 
mile, 

4 • 

7. Remarkable Aurora Borealis seen in Srotlaml . — On Wed- 
nesday evening tlie 13th February 1822, Sir George Mackenzie, 
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wliilc travelling between Fnrres ami Nairn, obsmed between 
seven and eigiit o'clock a \cry sin^nlar aurora borealis, of M'hich 
he 4as favoured us with the following Mccount-: “ l^^lween se- 
ven aiid eight o'clock in ttie evening of Wednesday, my eye 
instantly attracted by a brilliant arch (»f ligiii above ibe northern 
horizon, extending, as nearly as I could guess, about 60% and 
in breadth about 3" or Above this luminous arch was an- 
otlier twice the breadth, Init \erv faint. After I had admired 
this phenomenon for igniic time, a sudflen burst of light broke 
forth ai tile cast end oi‘ the a‘ cl), and (juicjvly assumed the form 
and motions oi* an (Jiilinary aLiu)r:i- J'his clumge proceeded 
With con.sidcraMc rajjidilv lioni cu.-sl to we.^t, iiinil the ^Jdl^)]e was 
involved in fafitastic movcmen.ls a^d fomiscations. This ap- 
})earance <;onlimied for some time, atid at Iasi settled in tlie usual 
‘forms of an am ora bon^alis, tiie inovemenis becoming scarcely 
perceptible. Tlie masses of iiglit gj.uliially disjierseil; and al- 
ter the lapse of about onarters oi an hour from the time I 

first observed the linnlnoiis arch, the wliole had assumed the 
forms of two contiguous and broad arches oi i’amt light. How 
long this appearance i-ontinued, 1 do not kno^^, my arrival at 
Nairn having put an enti to my (observations. I should hav(' 
remarked, that the tops oi' the archer were always directly under 
tlie Pole star, 'idle sky was clear; and on my arrivtil at Inver- 
ness it was frevzing. This was about eleven o’clock." 

8. Meteoric F'lrc i>i the of the CluipclL -muc-Planchcs , — 

In a marsh of this name in the department of the Aube, M. Doe, 
on the evening of the May 1821, obstVved a (piadrangu^ 

lar pyramid of light, -^if a pale red colour, approaching to while. 
Upon going to the marsSiy ground from which it arose, he found 
that the greatest height of the pyramid was from ten to twelve 
feet, and that one could reaJ by means of its light, which was 
not accompanied with any lAjat. At the end of hah an hour, 
altitude diminisheft, and it broke down into patches of light 
three or four feet broad, dispersed over the surface of the marshy ^ 
ground. The light dioP yot completely disappear till alK)ut 
three Vclock in the morning.— dc rhtjsu^uc^ Sept, 1821, 
tora.’xciii. p. 236. , 
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10. Extraordinai'y SUirrn (^Unvi at CaUMll m N. America. 
— ^Oii the a6th July 1819, a very remarkable and unusual storm 
of tain Uxjk phu-c at C'atskill, on tht^west side of the Hudson 
River, and aboht IJiO miles north from the city of New'York. 
In consequeneb of the mtjeting of two black clouds, accompa- 
nied with thunder and lightning, a dreadful rain fell, sometimes 
in lir^e drops, sometimes in streams, ai^d at other times in sheets. 
1 
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The quantity of rain that fell was estimated, from very good 
data, at fifteen bicheSy-^a quantity nearly equal to what fails ia 
many places during a whole year. In some place/Avithin^Jthc 
limits ot the storm, eigMeen inches is supposed to have fallen ; 
and Mr Dwight calculates, that, in the month of July, the quan- 
tity of rain that fell amounted to twenty four inches. The de- 
vastations committed by this storm were tremendous; but as 
they are only of local interest, we must refer the reader for an 
iiccount of them to the Jincncnn Journal (f Science^ vol. iv. 
j). 124,-142. 

11. Salt Storm in North America of the M Septemher 1821. 
— The dreadfijl gale Avhich blew at Newhaven from tht S.K. gra- 
dually increased from noon till dark, Avhen it raged with tremen- 
dous violence, and continued ti|i near midnight. It terminated 
very abruptly, and passed in a very short time li*om e. l}urricarje 
to a scTene and star-Iiglit night Near midnight, a loud report 
was lieard by many, and it wa^ observed lliat the wind ceased 
i in mediately after.*" N(‘xt morning, the windows wen* found ci* 
vered witli salt ; I ho trees exhibited a. blasted Ipliagc ; in a few 
hours, the leaves lit^gan to shrink ami dry on the windward side, 
and after some days the dry leaves fell, as they ordinarily do in the 
latter end of Novemlier. In October, tlie leaves re-appeared on 
the wandward side of the trees, new blossoms were put forth, and 
the water-melon and the cucumber jiroduced new fruit. In 
some instances, the mature fruit was foimd on the same tree 
with the new blossoms. On tlie morning after the tempest, ilu* 
leaves were perceptibly saline to tiie tasti* at Hebron, 30 miles 
from the sea ; and i^is stated, that the same effect was observ ed 
at Northampton, more* than 60 mile^ inland.— See Am erica, n 
Journal of Science^ vol, iv. p. 172. ^ 

12. Remarh^hlc Fall of (Tie Borometer an December ^5. 1821, 

at Geneva^ and Scotland . — In the BiUiotlmiuc Universcllr 

for December 1821, Professor Pictet hca.s given a very inte- 
resting account of a mejst unusual fall of the barometer, wdiich^ 
took® place at Iralf-past ont? o''clock of the ihcisning of the 25th 
December 1821. The mean height of the barometer at Geneva 
is 26 inches 11 lines French mcasfire ; but on I he morning of the 
25th, It fell so low as 25 inches 8 lines, which is lower tli»n®it >va,s 
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ever known to have fallen before. In the year 176^, it had 
fallen to 35 inches lOf lines; and M. J. A. Dcluc remarked at 
the time, tkat this was lower than it had been known in the ^nc- 
niory of man. On November 33. it sunk to 35 incheti lOi 
lines ; and oft January 18. 1784*, it likewise fell to 35 inches 10^ 
lines. The remarkable depression of the barometer which took 
place on December 35. 1831, was accompanied with a violent 
storm of thunder, lightning, wind, i-ain and hail, and seems to 
have been universal over Europe. The rfollo wing observations 
made in Scotland, wijl shew' that the depression was simulta- 
neous throughout all Scotland, and took place* on the same day; 

• Height of the Barometer. Days on which the Baro- 


Inch. loth. 

meter was lowest in 1821. 

Huntly Lodge, Aberdeenshiie, 

27.8 

Dec, 25. * 

Islay House, Argylesbire,' 

28.5 

Dec. 25, 26. 

Kinfauns Castle, Perthshire, 

28.12 

Dec. 25. 

Castleseiiiple, Renfrewshire, 

27.3 

Dec. 14, 15, 25. 

Inehbonny, near .ledburgh, Roxb. 

27.9 

Dec. 25, 

Mount Annan, Dumfriesshire, 

28.0 

Dec. 25. 

I n vei ness, 1 n verness-shire, 

28.3 

Dec. 25. 

Clachnacary, near Inverness, 

28.0 

Dec. 25. 

Stowe, Mid Lothian, 

28.19 

Dec. 25. 

Alderlcy Rectory, (Cheshire), 

27.85 

Dec. 25. and 28. 

Canonmillb, Edinburgh, 

28.30 Sympies. 

Dec, 25. 

Edinburgh, 

28.1 

Dec. 25. 

13. Pall of a Meteoric Stone at Juxnnas 

in France . — On the 


15th of June 1831, about 4 P. M. a meteoric stone, weighing 
330 lb. fell at J uviiias, N. W. of , Viviers, in the department of 
the Ardcche. It sunk five feet into the ground. Its surface 
was covered witti a sort of glaze. Befortl^ it fell, it appeared 
like an enormous mass of fire. Its fall‘was accompanied with a 
continued rolling noi.se, and four distinct detonations. The 
sky was clear, and the sun shining firight.— See the Journal dc 
Physi^ite^ tom. xcii. p. 46S. ‘ ^ 

a 

14. Meteoric Stone in Cmrland,— Between five and six 
o’clock of Uie evening of the 13th July 1830, a fire-ball, about 
the size of the fi^ tnoon, and burninj^ with a reddish flara^ and 
tint, was seen ^noving slowly from S. to N. After describing 
an arch of 100'’, it became esetinguished, and its extinction waa^ 
follo\ye^l with a noise like three rapid discharges of great guns. 
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or fire of musquetry, and a continued rolling. At that moment, 
a stone fell aliout 3^ German miles from the country palace 
of'Lixna, in the circle^of Dunabcrg. The stone penetrated 
feet into a clayey loam. It weighed 40 lbs., hjid the smell 
of gunpowder, and was hot to the touch. At the same time, a 
large Ixidy fell about four worsts distant into the Lake Kohqi- 
schen with a hissing noise, and dashing the spray high into the 
air. Tln*t;e wersts in the opposite direction, something fell inU> 
the river Dubna, which made its wtter turbid for aliout an hour. 
The analysis of this stone is given in p. 389- 

. II. CHEMISTRY. 

15. Chi the Coruhinatimi of tfie Earths with Plaiinum^ — 
By John Mijrkay, Esq. Lecturer on Chemistry. 

In the Annales de Chimu\ are given the ru&ult of some experi- 
ments by M. Boussingalt, from which it appears, that Silica 
may be made to combine with Platinum and Iron. With t lie 
latter metal I made no experiments, but several with platminiT, 
which jirove, that not only silica may be made^to combine with 
it in the formation of its alloys, but that the earthy combination 
is not exclusively confined to silica, as I have in like maimer 
united Alumina^ Zlrconla^ Glaticma^ Baryta^ By this 

statement, it must be evident that the class which w)mprisc\s the 
alloys of platinum is capable of great extension ; nor have we 
an^ authority to limitfthe combination of earths to platinum, or 
even to steel. The conclusions of Cloult»iindof Boussingall 
rc*ceive also confirni.'jtion from the following remarks. 

It may be remarkec^ that what M. Boussingalt referred to . 
rar/xwi, from its taking fire, &c. might have been silica ; for, if . 
a portion of pure silica be jput on paper, and the paper set on 
fire, the silica will be al.so ignited, and it finally becomes b?'own^ 
giving off' delicate, streams of minute sparks, and tlie silfe thus 
recoiling on the paper, by the advance of the flame is thrown 
into beautiful undulations or waves. Both the protoxide anc/ 
deutoxide of Barium, un3er similar cii cumstances, inflame like 
nitrjite or oxyinuriate of potassa. I have already stated, that i(' 
amimony, bismuth, zinc, tin, &c. ‘be wrapped up in, platinum- 
foil, and held in the flame of a spirit-lamp, a brilliant •ignition 
ensues, and the fusion of the alloy is complete. * I ust' a metal- 
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lie plate oii the neck of the spirit-lanip (if of glass), to save it 
IVom the fracture which would ensue from contact of tlie fused 
gloknile. In using ::im\ some caution js necessary' ; llie ignifloii 
is exccedingl^V fierce, accompanied sometimes by a pinfiectiie Ui- 
terdl jbree imparted to thef new alloy. In one instance, it struck 
me on the breast with considerable power, and perforated my coat, 
which happened to shield me. In combining the earths with pla- 
tinum and other metals, I employed the })rocess adverted to, and 
succecKied. I shall conftae myself at presetit to those of platinum 
and antimony. It is by no means a que.stion with me, that the 
difference observable in steel is attributable id the s[)ccies and 
quantity off earthy matter that enter into the combination ; and 
a series of experiments on tlie fusion of iron, and the various 
earths, particularly lime and silica, might lead to conclusions of 
great pmctical value. Perhaps, also, our other alloys might in 
like manner be improved. As all may iiot have at ev^ery mo- 
ment the command of a wind-furnaec, when tlic mind suggests 
an experiment for trial, the simple mctliod recoimncnded may 
enable the cxpe|;imenialist to examine, with little troiddc, an e\- 
ten.sive list of the alloys of* platinum at any rate. 

It seems to lx? an interesting in([uiry, whether the earths 
combine in the form of oxiden^ or unite by llieir metallic bases. 
From the earths in jny experiments being shut up and closely 
surrounded by tlie platjiium-foil (allowing no exit for expelled 
oxygen), it should seem that tlie former is the ease; while, on 
the other hand, it may he considered absorbed in the ignition 
which ensues. 

Platinum^ Antimony, Charcoal (fine levigated, from the be- 
tel-nut) and Silica^ gave a button impi^ssed with difficulty by 
the knife, and granular. Crushed in a stecl-niortar, it was re- 
duced to powder, the particles of wkich were very brilliant. 

PlcUinunij SUka mtd Antimony^ ‘"nyarly .similar. Parts ca- 
pable of imperfect extension by the hammer ; and sometimes on 
f^thc edge so hard (perhaps from an imperfect combination of the 
silica) as to scratch glass : less hrigliUthan the preceding alloy. 

PUiimmiiy Antimfifiy and Zirconia.. The ignition here was 
extremely beautiful, and die i[usion of the whole was more 
plete than any tried. It was crushed by tlie steel-mortar, and 
presented brilliant facets. The fused globules were exteriorly 
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spotted with very minute and sparkling crystalline points. This 
alloy was less silvery anti brillimit than that with silica and char- 
coal.^ 

GMcinu^ Plrdinmn and Antimony^ — had a colour not unlike 
a S})eclmen of native nickel from Hesse in ray possession, or 
intermediate between pure nickel and refined silver. Scarcely 
abraded by the knife. Crushed in the stcel-niortar, it was 
less granular and angular in its panicles than the preceding. 

Alumina, Antimmiy find Platinum, vejy much resembled the 
former, but was a shade darkiT in colour. • 

The alloy with Silica, charcoal, potassium, antimony and pla- 
tinum ; and that with zirconia, potassium, &c. seemed to differ 
little from those xokUout potassium. Tlie pt)tassium burns be- 
/ore the f usion of the alloy takes place, and perf()rating the pla- 
tinum-foil, escapes in tlie cliaracter of fljimc, so that it would 
only preserve the reduction ol'the e.arlhy oxide. 

The coinbinatiou of Zinc, Platinum, and Pi'otoaidi' of Ba-^ 
rtuvi was ragged, scoriaccous, and \cry hard. 

* 

16. Apparent conversion of CasUh'on into Plurnhago. — In 
the last number of the American Journal of Science, Professor 
Silliman has given an account of a six-jK)und shot found at 
Newhaven Harbour, and .supposed to have been there ever since 
1779, which was encrusted Avith a shapeless, rusty brownish 
sub.stance, unctuous, scctile, and kitiving a inajk on paper like 
plumbago, \'^arious fa^ts of the same kind have been observed 
in this country ; and very recently Mr Hatcbeit obtained from 
Mr Whidbey at Wyjjnouth a jiortioii of a cast-iron gun winch 
had been long immersed in sea-water. Mr Brando found it to 
consist of Oxide of Iron* 81, and Plumbago 16; and he attri- 
butes the rapid decay and change in the cast-iron ‘‘ to a galvanic 
action, the plumbaginous erhst in contact with the cast-metal 
producing an electro-motive combination, aided by and promot- 
ing the deatmposition of the sea-water, and of its saline con- 
tents.” — Sec Quarterly Journal, vol. xli. p. 4?07. Tlic late Mr ^ 
Jame« Watt long ago rem^frked this change irj^ Cost-iron, in the 
pumys of his steam-engines that had been expojs^ to the action 
of salt-water. 
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17- On ike difference between Sen nnd Land Air . — Hiiviuo ' 
learned that on the Baltic asthmatic invalids were much bettci 
at §ea than on shore, M. analvscd the air a league from 

the shore, and concluded, 1. 3'hat the air a]>ove the Baltic, a 
league from the shore, contains less (‘arbonic acid than the ordi- 
nary atntosphere, and carbonic acid probably diminishing as 
we recede from the land , and, 3^hal llic same air cotilains 
muriates in greater or lesser (piantities. — tionrti. de Pharm, 
Oct. 1821. 

1 8. Berze7ut,s'A‘ Ana)ijnfi ofC i ifshillist'd Ccdnminc iif ln •idnmr^. 
— This mineral, tlie eh ctric f)xidc of zinc, was found to contain 

Experiment. Theory. 

24,9 

«r>.8t fia.s/ 

7AG 7.40 

0.45 

0.2s 100.00 

19 Count U'OttH'^on's An(d//>sis of Chondrodife. — 7'his new 
mineral is found near Parijas m Finland, inter.s}>ersed in granu- 
lar lirnesioue. It occurs in grains the size of n pin-liead, and is 
of a wl.'ie-velhtw colour, Spec' gra\itv, 3.18. Its ingrecr’'*nls are. 


Sibt a, 

liKO 

Magnesia, 

okO 

Oxide fif Iron, 

5.1 

Alumina 

. , 1.5 

Potash, - ' 

0.86 

Manganc.se, 

a trace. 

99.46 


20. Mr A 7mk/shs of ftw Foliuted. Sulphato-Carhmmtr 

of — 100 Grains of tlie foliated Sulphato-carbonate of 

Fead were treated with dilute nitric acid ; a brisk effervescence 
t(K)k place, attended by the dc(K)sition of a wl,iitc powder, which 
a])f>ears to l)e sulphate of lead. This ptjwder, on being sepa- 
rated by tlie filter, weiglied - - . 29 grains. 

3'he lead in the cTiitric solution was 'precipitated by i 
sulphuric ai^d, and when filtered, weighed 73 , 

' 102 


Silica, 

Oxide of Zinc, 
Water, 

(^irbonic Acid, 
Oxide of I. cad, 


See our last Number, p. IBIl. 
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If the soluble part of tlic ore was iii the state of carbonate^ it 
ought ^ gained r» or 5^ grains by being- converted into 

s\dpheyte, in which case th^c will be a loss of 8 per cent 

21 . M. John s Anrilpsl^ of Meteoric Iron and Meteoric Stones 
— The following are M. John**s analyses of Meteoric Iron * : 



Iron of Palla?;. 

Iron «f Klbogen. 

Iron of Humboldt.; 

Iron, 

90.0 

87.5 

91.^ 

Nicke), 

V5 

8.75 

‘d.r> 

Cobalt, 

2.5 

1.85* 

2.0 

Chromium, 

I race. 

0.0 

trace. 

Manganese,. 

0.0 

1.9 

0.0 

• 

too.o 

J00.0 

100,0' 


7' he folk»wing are M, John’s analyses of the Iron obtained by 
^lie magnet from Meteoric Stones pulveiised r 


ilOP* 

N 

Suljilujj , 

robalt, 

t'hnjrn**. 


Iroii from M''tcor<)lirc 

ot < 'h,itlo>iay. 

* K I ’Aigle. 

Of Sienna, 

92.72 

92.72 

92.72 


y-» 

V'f 

5.? 

1.0 

0.7 S 1 


» 


>QuantitM“‘ Uo ‘^ninlJ to he weighed, 
trace, r 


1 {XJ.OO 


22. M. Gn)ffhirs\s Antihjsls of ilu Mclcorlc Stone of Cour- 
kind — 'J’jiis nK'teoric stone, the fill of vhicli is described in 
f) 38^. consisted ol' the following ingredients 


Iron. . • - 2G.0 

I^ickcl, - .. 2.0 

SulpAir, . 3..^ 

Silica, ^ . .33,2 

Protoxide of Iron, 22.0 

Magnesia, - .. 10.8 

Alumina, • - 1.3 

Chromium, * - 6.T 

Lihie, - - - 0.5 

Manganese, , a trace. 


• . 100-0 


^New Blowpipe . — Professor Green has published an ac- 
cdUnt of' a new Blowpipe in the Ameriam Journal (f Science^ 


* Sec this Journaly Vol, I. p. 232, 233, 
vor, VI. NO. 12. ^rniL 1822. 
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vol. iv, p. 164. The principle, however, is not new ; and an 
instrument almost exactly similar to it was published by jits in- 
ventor, John Farey, Esq. jvniorl in *i\ie article BhwpipCs in the 
Edinburgh Encycloptsdla^ vol. iii. p. 615. 

hyduostatios. 


^4. Specific Gravities of different Bodies . — Tlie following 
Specific Gravities have lieen taken by MM. Roger and Dumas 
with great accuracy ; ' 



Spec- Grav. 

Spec. Grav. 

Ice, 

0.950 

Caustic Linric, - 3.08 

Silica, , - 

2.650 

Carbonate of Lime, - 2,717 

Boracic Acid, 

1.830 

Anhydrous Sulphate of Lime, 2.960 

Arsenious Acid, 

3.698 

Crystallised Sulphate of Limes 2-323 

Protoxide of Copper, 

.5.749 

Alumina, - - 4.200 

Oxide of Bismuth, 

8.449 

Ncpheline, Silicate of AlU'- 

Oxide of Lead, 

8.010 

mina. - - S.270 

PeroxUle of Mercury. 

11,29 

Sulphur, > - 3 086 


III. NATURAL HISTORY. 

I 

:SIINEllALOGV. 

25. Cave of Kirlx dalc hi Yorkshire . — Some time ago a shori 
account of the discovery of fossil remains of the hyjtna and other 
animals in a cave or fissure at KirkdaJe in Y^orkshire, was 
read before the Wernerian Society. This interesting spot 
has been examined with great care by 'Professor Buckland, who 
has communicated the results of his inquiries to the Royal So- 
ciety of London. The fissure or cave, as it is termed, extends 
300 feet into a solid oolite rock, and yaries from 2 feet to 5 feet 
in height and breadth. Its bottom is covered with a layer, 
alxmt a foot thick, of mud, which is partially encrusted with colc- 
siuter. It is in this mud that the fossil animal remains are found 
imbedded. The bones arc in a nearly fresh state, still retaining 
their animal gelatin. They are mostly broken and gnawed 
in pieces, and are intermixed with ler*th. Portions of the dung 
of the former 'inhabitants of this fissure were met with, and 
which, on ex^nination, was found to have the chemical | roper- 
lies of the faeces of tW canine tribe, and iti its external aspect 
agK^l witli that of the hyaena. The fossil remains found by 
Professor BUekland were of the following animals, viz, hyaen^l, 
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t?lephaiit, rhinoceros, hippopotamus, deer, ox, and water-rat; 
the four first belong to species no^ extinct,' but of the others no- 
thingtis said. It is evideTlt that animals havii^ the magnitude 
of the elephant or rhinoceros, could not enter a figure so low 
and narrow as that at Kirkdale ; and it appears^ probable, that 
these bones could not have been floated into the fissure by means 
of water, otherwise they would not only have suffered from at- 
trition, but would be intermixed with sand or gravel. They 
must, therefore, have been transported thither in some olhef 
way Professor Auckland conjectures, that they were carried 
in for food by the hyaenas, who appear to have been tl|e Sole in- 
habitants of th6 den. The smaller animals may have been car- 
ried in oiAire, the larger ones piecemeal ; for by no othqr means, 
'Professor liuchlaiid remarks, could the bones of such large ani- 
mals as the elepliant and rhijioceros have reached the furthest 
recesses of so small an opening, unic'ss rolled thither by water ; 
in which case, the angles and edges Avould have been worn off 
by attrition, which is not the case. 

* 

SpineU — Sj)inel, chrysoborvl, and garnet, have been 

lately referred to the rhoinboidal system. 

27. Andaludic, — Andalusite and chiastolitc, and proba- 

bly alsf) pinite, lielong to the Corundum group. 

28. BerzeUus on the Blmvpipe. — Wc have lately received a 

copy of Berzelius’s woik on the blowpipe, which is by far the 
most valuable treatise of the description hithend published. In- 
dependent of the valufiiblc details in regard to tlie blowpipe itself 
and its uses, it abounds ii^ curious information in regard to many 
minerals. Wc intend to get it translated for the use of chemi- 
cal mineralogists. ^ 

29 . SappMrhic . — The Sapphirine of Gieseck^ discovered by 

him in Greenland, «\nd w hose hardness and specific gravity re- 
fer it to the corundum group, contains, according to Stromeyer, 
the following constituent* parts : Alumina 63.1; silica 14.5; 
magnesia 16.8 ; lime 0.3 ; oxide of iron 3.9 ; oxide of manga- 
nese ft.5 ; loss 0.4 zr: 99 . 7 . ^ „ 

30. Native Hydrate of Magnesia.— ^ibetmeyer, in IjisJsOely 
publi^etl very valuable volume of chemical analysis of minerala. 
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gives the following as the constituent parts of native hydrate of 
magnesia : Magriesia =. 68.M5 ; oxide of manganese 0.(i37 ; 
oxide of iron 0.116 ; water 30.902 =: lOO. « 

r 

31* Amongst the many curious minerals disco- 

vered by Giesecke in West Greenland, one of the most interest- 
ing is tliat described under the name Eudialite, and whicli ap- 
pears to belong to the garnet group. It contains a considerable 
}x)rlion of zircon eartlr,— a substance whicli has hitherto been 
found only in the gem named Zircon ; and, what is remarkable 
in a mineral ol’ this description, a large portion of alkali. Tht^ 
ibl lowing is the analysis of Stromeyer : Silica $3,325 ; zircon- 
earth 11.102 ; lime 9.785. ; natron 13.822 ; oxide of iron 6.754 ; 
oxide of manganese 2 . 062 ; muriatic acid 1,034; water 1.801, 
^99.68$. 

32. SodaUte , — The sodalite of Greenland appears to belong 
to the scajx)lite tribe. 

33. Mcionite^ — Arfw'edson, a pupil of Berzelius, published 

hitely an analysis of meionite, according to which it appeal^ to 

contain 21,40 parts of j3otash ; but Slrorncyer has rendered it 

probable that the Swedish chemist had analysed a variety of leu- 

cite in place of meionite ; and he himself giv ei> the following as 

the result of his analysis of meionite, whicli agrees nearly Avith 

that of Ginelin : Silica 40.531 ; alumina 32.726 ; lime 24.245 ; 

pota^i, with natron, 1.812 ; oxide of in>n 0.182 = 99.496. 

*■' « 

34. Licvrlie . — Although we already jxissess two analyses of 
the lievrite, one by Vauquelin, and the other by Descostils, yet 
as these differ from that lately published by Stromeyer, we shall 
here state the result of his analysis ; Silica 29.278 ; lime 13.779 ; 
alumina 0.614; black oxide of iion 52.542; oxide of manga- 
nese 1.587 ; water 1.268= 99.001^ 

* 4 

35. JF* aJiluniky The hard Fahlunitc of Falilun in Swe- 

den, the Steinh^ite of Finland, and. the Dichroite of Bavaria 
and Greenland;' appear to be varieties of the same mineml. All 
of them have^’been analysed by Stromeyer. In his lately pub- 
lished memoir, he giv^a thd’ following as the constituent parts of 
thoBichroitc of Gre^ud: Silica = 49. 170; alumina 33.106; 
magnesia 11.454 ; oxide of iron 4.338 ; oxide of manganese 
0.037*i water and loss 1.204 = 99,309. • ' 
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36. JpojMiyUite. — The aix>phyllite of Grccnljind, according 
to Stromeyer, contains, silica 51.8564 ; lime S5.S^^5 ; potash 
5.3067 ; water 16.9054 = 99-2920. 

Str»nicy,er Ihs published jpi analysfe of 
the licavy-spar of Nutfield in Surrey, from which it ap|:x?ars, 
that it contains no sulphate of strontian ; and further, tliat the 
proportions of the earth and the acid arc nearly the same as in 
the ailificial sulphate of barytes. This latter fact, Stromeyer re- 
marks, is t)f importances, from its shewing that natural combina- 
tions of bodies are constituted according to the same fixed pro- 
portions as those which arc formed artificially. 

38. Strontlanitc, — The strontianitc of Braunsdorf in Saxony, 
which was for some time arnmged as a variety of arragonitc, al- 
, ways contains a small portion of carbonate of lime, generally 
about in the hundred parts. In the analysis of the stron- 
tianite of Strontian, as given by J)r Hope and Klaproth, no 
mention is made of carbonate of lime. Tlie late experiments 
of Stromeyer, however, prove that it contains a considerable 
jwrtion of that salt Ilis analysis is as folloWvS : 


Carbonate of Strontian, 

93.5109 

Carbonate of Lime, 

6.165B 

Carbonate of JVfanganese, 

0.0982 

Black Oxide of Iron, 

- a trace. 

Water. 

0.0755 


99.8502 


It is probable, Hiowever, that varieties oi* the mineral of Stron- 
tian may occur without carbonate of lime, •a? it is imjn'obable 
that so large a portif>n of this salt could have esc;ij>ed the notiee 
of chemists so distingutthed for accuracy and skill as Hope and 
Klaproth. 

39. P6lyliai\ie.-^^\\Y^ ftmiarkable mineral occurs in beds 
of rock-salt at Ischel in Upper Austria. It was first ctmsi- 
dered as a variety of anhydrite ; but a more accurate exami- 
nation of its external characters have proved, that it is not only , 
verjj different from that •mineral, but from^ all others liitlieruf 
de^ribed ; and its remarkable chemical com|X)sition, as ascei- 
lained by Stromeyer, is an additional proof of the accuracy of 
this. opinion. The following is the of Stronityer's ana- 
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Sulphate of Potash, - . - 

27.634f 

'Hydrous Stdphate of Lime, 

28.4580 

Anhydrous Sulphate of Liine? 

22.2184 

Anhydrous Sulphate of Magnesia, 

,2ao:w7 

Anhydrous Sulphate of Iron, * - 

0 . 2^27 

Muriate of Soda, - - - 

0.1910 

Muriate of Magnesia, 

aoloo 

Oxide of Iron, 

0.1920 


99.0315 


From the above analyses, it appears thaj tlje constituent parts 
are united together eiactly in the proportion of their et|Liiva- 
lents, thus proving that this mineral is not an accidental inter- 
mixture of salts. The polyhalite is farther remarkable, on ac- 
count of the sulphate of potash it contains, andun this respect 
it is eminently distinguished from all analogous mincriil species, 
for, with exception of natural alum, this salt has not been found * 
as a regular constituent part of any other natural siilt. And, 
further, as the polyhalitc occurs in a bed of rock-salt, this con- 
stituent part, the sul^^hate of potash, is rendered the more re- 
markable. 

40. PicropkarTnacoltie contains, according to Stromeycj*, 
lime, 24.646 ; magnesia, 3.218 ; oxide of cobalt, 0.998 ; ar- 
senic acid, 46.971 ; water, 23.977== 99.810. 

41. Recent Iron-Pyrites . — Professor Tdcinecke observed on 
the Tolauer Heath, near Halle, tables of an inch in breadth of 
iroii-pyritcs, intermixed with reeds, and |vhich he observed con- 
tinued to incrcasCjin size, thus proving their new formation. 

42. Fossil SJcclcton ^ the Mamvwth %:ind Elej)hant . — An 
immense skeleton of a mammotli, and ^nother of an elephant, 
have been dug up, in the district of Honter in Hungaiy. 

43. Sa^n-Spar has been obserfred by Mr Morse at Glen’s 
Falls ; it is in thin, delicate, but ext^sive veins, principally iu 
tlte fallen rocks below the bridge; generally 'it is pf a brilliant 

^ white, but sotpetimes it is black, although still retaining its 6- 
'brous structure. Crystals BiUersjiaih, well defined and glis- 
tening in the blacR limestone, occur at Glen’s Falls . — Slllimmis 

Amei'ican Journal. ^ ' * 

' , *■ 

44. ^ Native Vcllotv Oxk.lc tjf Timgsicn’^Oecnr^ incrusiing 
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the fei*rugiit)iis tungsten of Mr Lane’s Mine, and occupying 
the cavities. It is not abundant. It is insoluble in acids, but 
readily dissolves in ammonia, from which it is precipitated by 
acids^ white, becoming y^Jlow^ — Id. 

45. Tantallte hi Haddam Rocks.‘-^\^t Torrey twites, that a 
specimen of the granite of Haddam, Connecticut, which he sent 
to Count Wachtmeister of Stockholm, has recently been exa- 
mined by Professor Berzelius, and found to contsun tantalite 
in a state resembling that of Finbo in Sweden. The Haddam 
mineral occurs crystallised in small pfisms, in the same rock 
with the chrysobrtryi. — Id. 

46. The Chrysoberijl of Haddam , — The gciuiineni^ss of this 
mineral has been admitted by Haiiy, Jameson, and other dis- 

0 tinguished mineralogists, to whom sj)ecimens have been sent ; 
but Dr Torrey writes : ‘‘ The mineral found in the granite of 
Haddam, which is generally supposed to be chrysoberyl, and 
which I sent to Profes»or Gerraar of Halle, for examination, he 
thinks is a new variety of beryl. The specific gravity is only 
2.7. Before the blowpipe it melts into a milk-white enamelt 
and besides it is entirely too soft for chrysobery*!.’" In reply to 
Dr Torrey, we remarked, that vre imagined the mineral cx£i- 
mined by Professor Germar could not be the crystallised chry- 
soberyl of Haddam, wliose character wc suppose to be unques- 
tiocable. Wc suggested that it might be a compact Granular 
mineral, occurring in the same rock, and which we sujjpose may 
be Beryl in mass. Dr Torrey again writes, that he believes tlie 
mineral which he sent to Professor Germar Avis not crystallised : 
that the latter remarked, it should perhaps be called Granular 
Beryl, and that it is doubtless the massive mineral to which we . 
alluded. The chrysoberyl has been recently found at Saratoga. . 
We may mention also, tha^ there is a locality of it in Haddam, 
east of the river, and different from tlie one usually visited. 
We had specimehs from i)r Dart, two or tliree years ago, but 
cannot name the precise spot. — Id, ^ 

• * ZOOLOGY. 

%<7, Bowdich's Zoological Wortes , — Mr Bowdicli, the well- 
known African traveller, has jus*t published three u^ful zoolo- 
gical works, intended for the use of travellers and asoologists. * 
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The entitled an Analysis of the Natural Qliissiikatioti 
of the Mammalia,’’ contains a translation of the generic charac- 
ters of the Mammalia of Cuvier, with additions regarding the 
comparative anatomy of these animaj^s. The second part^n- 
talns a general outline of the zoological system of the celebrated 
Illiger, with numerous observations by Kuhl, the naturalist at 
present employed in investigating the ornithology of the In^ 
dian Islands^ It is accompanied with fifteen lithographic draw- 
ings, illustrative of the mammalia, the greater number of which 
are original. The second work, entitled* ‘‘ An introductiem to 
the Ornithology of Cfivicr, for the use of students and travel- 
lers,” is executed in the same manner, and is illustrated with an 
interesting series of lithogi-aphic drawings, explanatory of the 
internal structure of birds, and of the various pajts used, 
as characters in their discrimination and arrangement. The 
third work, entitled, Elements of Conchqlogy, including the 
fossil genera and the animals. Part 1. Univalve, with up- 
wards of 500 figures,” is also deserving of commendation, and 
will be found useful not only to the zoologist, but also to the 
geologist. The figures in this part arc superior in beauty to 
those of the two first parts, and reflect much honour on the 
skill and taste of Mrs Bowdicb, whose name, wc observe, is at- 
tached to them. W e have no hesitation in recommending these 
three small works to the notice of the young geologist, and to 
the attention of travellers. The geologist, too, will find the 
third part useful in his investigation of tjic testaceous remains 
in the mineral kingdom. We truet Mr Bowdich will continue 
his labours, and execute the other branches in the same style 
with those already before the public. 

< 

48. Ornithorhyncy ^. — I had an opportunity of proving two 
curious, and, I believe, disputed facts in tlie history of that 
curious ^oimal, tlje Ornithorhyncus J^aradoxus, namely, a tube 
in the spur, connected with a cyst, through jvhieh a poison is 
ejected into the wound Uie animal inflicts, and which causes 
Vjiolent inflammation and swelling, but^^ the consequences are 
not fatal ; 2, Thatc the animal i» oviparous. I wa$ fortunate 
in getting an impregnated fiemaie, in wliich, on dissection^ I 
jTound an ovum in the ova:py ubout the size of a pea. The 
patives are well aware of the circumstance that the animal lays 
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two eggs ih its nest *. ^be one I dissected we found i\x the ncst^ 
The preparation I gave to Mr Scott, Secretary to the Honour- 
able Comniissioners, so that you may probably hear of it through 
another channel .’’— ^ a Letter from Dr HUlofLivcr^ 
pooU New Smith WaUs^ to Sir G* S. Mdckefizie.'Z 

BOTANY. 

49 . Extraordinary Productiveness of the Orange-trees of St 
MichacTs. — The oranges of St Aiichael are celebrated for their 
fine flavour, and abundant sweet j iice ;• when left to ripen on tlic 
trees, they are inferior to none in the wdrld. The lemons have 
less juice than tliosc of some other countries, and the demand for 
them is inconsiderable. The orange and lemon treesi blossom in 
the months of February and March. At this time, the glossy 
green of the old leaves, tlie light, fresh tints of thosc^ just shooting 
ibrth, the brilliant yellow of the ripe fruit, and the delicate white 
and purple of the flower, are finely contrasted with each other, 
presenting one of the most beautiful sights imaginable. The 
trees generally attain the height of fifteen or twenty feet. Tjic 
usual produce of a good tree, in common years, is from 6000 to 
8000 oranges or lemons. Some instances of uncommon produc- 
tiveness have occurred ; a few years since, ^6,000 oranges were 
obtained f rom one tree, and 5^9,000 have been gathered from 
another. Tiiese quantities liave never been exceeded. — Dr 
Webster. 

50. Dr Jack's Descriptions of Trees of Sumatra and Ma^ 

iacca . — Dr Williain Jack son of Pwricipal Jack of Aber- 

deen, an active and intelligent naturalist, has lately transmitted 
to this country a series of interesting dt^scriptious of Malayaii 
plants, a copy of wliich was sent to us, and from which w^c shal[ 
now make a few extracts. 

51. Leucophogmi Mct&iyamim.^DY Jack describes a new 
j^pecies, under tjie title Leucophogon Malay amim^ as occurring 
at Singapore. The discovery of this species, he observes, is re-j 
mai'kablc, as forming ^11 exception to the general geogi’aphk|il 
distribution of the Epacridese^ a family almost exclusively coUt 
filled to Australasia, or at least 'to the soutiiern hemisphere. 

* Eggs of the Oriiitho^ hyticus were sonic time ago sent uj thcTjinnean Society 
of London I .^ntl af them arc preserved in iheit Mureom.— 
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^ Singapore, situated at the extremity of the Mala^^ peninsula, 
and forming, as it were, the connecting link between continental 
or Western India and the islands of the great Eastern Archi- 
|Xilagb, partakes of tliis character in ks Flora, which exlytite 
many remarkable points of coincidence with the Floras of both 
regions. Dr Jack had occasion to observe resemblances between 
its productions and those of the northern frontier of Bengal, on 
the one hand, and of the Moluccas on the other ; while the pre- 
sent connects it with the still more distant range of New Hol- 
land. 

€ 

Oriental Sassqfmn.^^ln desciibing a new species of Lau- 
rus, the PurtUenoocykm^ a native of the woods of Sumatra, Di* 
Jack informs ns, that its fruit has a strong balsamic smell, 
and yields an oil, which is considered as useful in rheumatic af- 
fections, and has the same balsamic odour, as tlic fruit itself 
An infusion of the root is drank in the same manner as sassa- 
fras, which it appears to resemble in its qualities. The wood is 
strong and durable, when iK)t exposed to wet. Dr Jack in- 
quires, May this not be the oiiental Sassafras wood mentioned 
under the article Laurus in Rees’s Cyclopaedia 

53. Rqfliesia Titan. — Of this new genus, established by Dr 
Jack, and named in honour of our distingui.'.hcd countryman 
Sir Thomas Stamford Raffles, a full account is given in the de- 
scriptions already mentioned. The only species hitherto met 
with, is diat described under the name from the gigantic 

size of its flowers. •^Dr Jack informs us, that it is a native of the 
forests in the interior of Sumatra, where it %«^as first discovered 
by Sir T. S. Raffles, during a journey intp that country in 1818. 
.This gigantic flower is parasitic on the lower stems and roots of 
the Cisms august if olla^ Roxb. The bud, before expansion, is 
nearly a foot in diameter, and of a deeprdusky red. The flower, 
when fully expanded, is in point of size the wonder of the vege- 

^ table kingdom ; the breadth across from the tip of one petal to 
the tip of the other, is little short of thrpe feet. The cup may 
be estimated capablt of containing twelve pints ; and the weight 
of the wliole is fiwm twelve fb fifteen pounds. The insidc-of 
the cup is of a deep purple, but* towards the mouth it is marked 
nith uiiur::rous ^pots of white. The petals arc of a brick red 
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colour. 'i'hc whole substance of the flower is not less than half^ 
an inch thick, and of a Ann fleshy consistenccj. It soon after 
expansion begins to give out a smell of decaying animal matter. 
Sir«T. S. Raffles sent specimens of the plant to England in 1818. 
In the following year, numerous additional specimens were pn> 
cured from various parts of the country, and an opportunity of- 
fered of more minute examination, the particulars of which are 
given in Dr Jack’s dcscri])tion, already referred to. The greater 
part of these specimens were transmitted to England, together 
with the observations made on the living jplants. Some time after 
their being sont^ilf, as Dr Jack informs us, a letter was rticeived 
from Sir Joseph Banks, acknowledging the recei])t of the first 
specimens, which hid all proved to be males, and suggesting the 
probability of the ))lant being para&ilic, a conjecture wind) had 
already been ascertained to be correct, by investigations on the 
bjK>t. Mr Brown, in the last volume of ihc Ijmiean Transac- 
lions, has |)jd)lished a classical description of this gigantic flovA er, 
accompanied with sj)lendid coloured figures. 

ok Camphor-Trcc^ Dryohalanops cainplu ra. — Specimens of 
this tree in flower (Dr Jack observes) were sent by Mr Prince 
from Tapanooly to Sir T, S. Raffles in 1819. In Sumatra, the 
Ciimphor- trees are confined to the country of the Battas, which 
extends about a degree and a half to the north of the Eepiator. 
They arc also found in Bomcc, in nearly the same parallel of 
latitude; and Dr J{^k tliinks there arc some in the neiglibour- 
Iiood of Singa|>ore and Johorc. This valuable tree, Dr Jack 
Informs us, is not known to exist in any other part of the world, 
and on this account, as well as the difficulty of obtaining its pro- 
duce, this kind of cafnphor bears a very higl) price. It is all 
carried to China, wliere it sells for about twelve times as much 
as that of Japan. The camphor is found in a concrete state, in 
cavities and fissures in the heart of the tree. In order to ob- 
tain it, the tree's felled and split into lengths, to allow of the 
extraction of the crystallised masses. Tlie same trees affordj/ 
lK)jh the concrete subSlancc mid an oil, which is supjx)sed to%e 
the first stage of the formation of/the caniphor. The Sumalran 
ram))hor is little known in Eur^^', and if wJhjkl j)crhaps, pr 
jJo;:!; pbsor\es, deserve examination, to astcriain liStv fur its 
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■-pertieii dilFcr from those of the common tincl. It ap^ars to he 
less volatile, and its odour is not so diffusive. 

55. Vanitsh-Tr.cc of'RumpMus; Stagrnarm vernicifiua^qf 
Dr t/or/;.— This tree grows to a consiierable size, and is raet 
uith in the Eastern India Islands, and also in Sumatra. Its 
wood, Dr Jack says, is of a line dark colour towards the centre, 
and the lighter coloured near the circumference. The bark ex- 
udes a resin which is extremely acrid, and, a])plied to the skin, 
causes excoriations and blisters. The jjcople consider it dange- 
rous to handle any part^of the tree, and even to sit or sleep un- 
der its sliadc. This resin, on exposure to the a^r, soon assinues 
a black colour, and becomes hard. It is collected and employ- 
ed as a varihsli, and sells for this purpose at a high price. Ac- 
cording to llumphius, it is the tree which yields the much 
celebrated Japan lacquer or varnish, and he considers it the 
same with that of Siam and Tonqiiin. Loureiro, however, who 
had better {)p}jortunities of observing the latter, represents the 
varnish of these countries as the produce of a different tree, 
A\hich lie has described under the name Augia. Tlie vaniisli 
of Siam of Coclhfichina is probably the best ; but that of Cele- 
bes and Java, which is the produce of this tree, is also employ- 
ed for the same purposes, and cannot be much ini'eiior, as it 
lx'ar,s as high a price. 


IV. GENERAL SCIENCE. 

% 

56. On the Dutch Trcn/ Found.^^^ In No. VIII. of your valu- 
able Journal, p. 449., it is stated, that Mr .^nderson of Perth 
demonstrated, that the original weight of the Dutch Troy pound 
had been 7680 grains. This drew my attention, as I liavc been 
engaged for several y^WS in whatever concerns the subject of 
weights and measures in this country I leave it to Mr Ander- 
son to determine what the Dutch Troy pound /^a^been, but will 
venture to give my opinion on what it actually is, — a copy of 
Ithe standard according to which Troy weight in this country has 
b^en adjusted for nearly a century. Ifc Ws taken to Paris Jiy 
Messrs Van Swinden and Acneae, and there by these gentl,e- 
meri and M. L^^ibvre Gineau carefully compared witli the kilo- 
^gr^nme. Tins comparison, when accurate kilogrammes wo u 
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afterwards brought to this country, has been repeated several 
times, and the Dutch Troy was found equal to 

492*16772 grammes. Now, supjKJsiiig that one grain En^iah 
Troy is equal to 0,0()47508 graminos, we liave 
Log 492,16772 = 2.6921131 
Log 0,0647508 = 8.81 12453 


3,8808678 Number is 7600,95 

5 0 


Therefore, I conclude, that the Dutch Troy weight, as actually 
in use in this country, is 7600,95 English Troy grains, which 
leaves a dilFcjrence of 79 grains in the pound with ,Mr Ander- 
son''s statement. The standar<l of the Dutch 'rroy weight, 
wliich was in use in 1553, in the reign of Charles V., is still 
preserved, and it may be shewn that this standard underwent 
no alteration since that time. This old standard is somewhat 
lighter than that which is used now, the difference being al)oiit 
288 inilli-grammos in tlie pound of Dutcli Troy weight."” — 
Leilcr from. Professor Moll of Utrecht. ^ 

57. Dcionaiions in Afonnt Brasier. — M. Dubois Ayrne exa- 
mined, in 1818, the structure of the mountain (situated be- 
tw'een Senes and Lanigne in the Alps) which is known to 
emit dame, and to produce detonations, w hich are most fre- 
quent wJien the wind is in one direction. He found that tliere 
were beds of pyrito'^s-chalk, )narly schists, radiated su]})huret of 
iron, and hituniiiious substances, &c. in strata of limestone 
that Ibnned its sides, and he supposes that the flames and deto- 
nations arc produced by the accidental inflammation of hydi*o- 
gen lilierated by the action of water on the above substances. • 


58. Method of rendering Cloth incomhiistible. — M. Gay LuV 
sac has found, that tJie^ most eflectual solutions for rendering 
cloths iiicomhpstible, are sohdions (f muriate^ siilphcde^ phots- 
phatc and borate (f imimonta^ with borax,, and also some mix- 
tures of these salt^. ]\f. Herat Guillot of Auxerres ^htls 
Miewn, that the acidufous |jiliosphate of Ikue possesses the same 
vi|3r()perty. When linen, muslkf, wood, or gsaper, are dippt^d in 
a solution of that salt, of thtf specific gravit^N^ from 1.26 to 
1 .30, they become completely incombustible. 'They be cha> 
i^d bv an int(*nso heat, but they will not burn. 
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59. Eggs preserved ^00 ijears . — In the wall of a chapel near 
the Lago Maggiore, built more than 300 years ago, three e^gs^ 
imbedded . in the mortar of the walb^wcre found to be quite 
fresh. It has long been known that b‘ird'’s eggs brought from 
America or India, covered with a film of wax, Jiavc been hatch- 
ed in Europe after the wax had been dissolved by alcohol. 

60. Fatal Accident from the femes of Iron Cement . — In No- 
vember last, a smitJi at Maidstone, w’as i^epairing the inside of 
the boiler of a steam-engine, and in joining two pieces of iron, 
he made use of a cement composed of sal-amivoniac, sulphur, 
and iron-turnings, which }>r(xluced such a quantity of fumes, 
that he Ava,s suffocated in a few' moments. His assistant being 
at work on the outside, and hearing a struggling noisenvithin, 
got tlirough the ojiening at the top of the boiler, and while de- 
scending to his master's assistance, inlialed the fumes, and fell 
to the bottom. A workman attempted twice to descend to his 
assistance, but he was so pow'erfully affected by the effluvia, 
that he was obliged to desist. A large quantity of water having 
been thrown intQ tlie boiler, the bodies were brought out. 
''rile master was quite tlead ; and his assistant, though he ex- 
hibited fiowc appearance of life when takeil out, died next mor- 
ning . — Fccknlad IlcposHorp^ No. I. ]). 77. 

fil. Volcano in tlfc Island of Banda . — An eruption from the 
Volcano in the Island of Banda took place on the 11th June 1820. 
It commenced with a thick volume of smoke? accompanied with a 
dreadful noise like tkimder, and then ejected stones with great 
force and nois^. At night the spectacle bccailtc truly awful, and 
it appeared like a pile of fire. Earthqualy^s, and thunder and 
lightning were so frequent, that the inhabitants fled in all di- 
rections. After fourteen days the eruption subsided, and the 
inhabitants returned to tlicir homes, oltkough flame and much 
smoke are still discharged from the mountain. ^ 

^ 62. Earthquake at Celebes . — On the 29th of December 1820, 
a ^cstruOTTe earthquake took pkice on , die south coast of the 
Island of Celebes. lix Boehekqmba, wdiereitdid great damage, 
the sea rose sevjffal times to ^ prodigious height, and theA 
quietly falling‘s' again, it thus alternately deluged and left tlie 
«oast. All* tlie plantations from Bontain to Boela^komlja were 



•Gencrctl Science, 


40 ^ 


destroyed, the forts at tlicse places were much injured, and" 
many hundred persons lost their lives. 


AitT. XXIX. — List of Patents granted in Scotland from 

17//i November 1821 to 5th February 1822. 

22. To David Gordon of the rity of Edinburgh, at proseiit 
residing at Stranraer, Esq. — For certain improvements in the 
construction of wheel-carriagcs.'‘‘‘ Scaled at Edinburgh the 528th 
December 1821, ^ 

1 . To Henry Rorektson Palmer of the Salopian Coffee- 
house, Charing Cross, county of Middlesex, Civil-Engineer 
For an improvement or iniprovements^m the construction of 
railvvays or tram-roads, and otiicr carriages to Ik? used there- 
on/’ Scaled at Edinburgli the 7th January 1822. 

2. To John Gi.adstone, Engineer and mill-wriglit, Castle 
Doughus, in the Stewnrtry of Kirkcudbright, and Shire of 
Galloways North Rritain : — For an improvement in the con- 
struction of steam-vessels, and mode of propelling such vcs-sels 
by the ajiplication of steam or other power.” Sealed at Edin- 
burgh the hit February 1822. 

To lliciiAiii) SfTMMERs Harford of Elbro Vale Iron- 
Works, parish of Abenystruth, county of Monmoutli, one of 
tlie people called^ Quakers : — For an ihiprovcment in that 
department of the manufacture of iron, commonly called Pud- 
dling.” Sealed at Edinburgh the 1st February 1822. 

4, To Dominique Pjebie Deurbkancy of Frith Street, 
Soho, county of Middle^e'^c, gentlemaj}, — For an apparatus for 
the purpose conden.si^g the alcoholic steams arising from 
spiritous liquors, such as wine, brai»dy, beer, cyder, and otlier 
spiritous liquors, during their fermentation.” Sealed at Edin> 
bargh the 1st Februai’^ 1825. » 

^ 5, To Stephen Wilson of "Btrcatham, vSjunty of Surrey, 
Esq.: — For “ certain improveiqents in machine^ for weaving 
ligured goods. Sealed at Edinbhrgli die 1st Fehnniif’ 182.2, 
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6. To Chatiltss Broderip of London, Esq. redding in 
(Glasgow, — For “ various improvements in the construction of 
steam-engines.’' Scaled at Edinburgh ^ic 5th February 18^2. 


LIST OF PLATES IK VOLUME VI. 

Plate I. Perspective View, Elevation, and Ran, of the Suspension 
Pier at Trinity, with the details of its parts, Page 22 
II. and 111. Figures illustrative of Mr R, •R. Creville's 

Monograph of the Genus Erineum, - - 71 

TV'. Map of the Country between the Erawaefi and the 

Khiopnduai'n Rivers, - - - • 107 

V. Figures illustrative of Mr Brooke's Paper on some new 

Minerals, - - - - 112 

VI. Figures illustrative of Mr Brooke’s Paper on the Ar- 

seniates of Copper, - - - 132 

VII. Diagrams illustrative of M. Van Swinden's History of 

the Invention of Pendulum Clocks, - 197 

VIII. T'ig. I.-S. Diagrams illustrative of Uie Electro-mag- 

nctic Experiments of Professor Moll, &c. - 221 

Fig. y. Representation of Mr Faraday's Electro-mag- 
netic Apparatus, - - 224' 

Fig. 10.-13. Diagrams illustrative of M. Levy's Pqjer 
on Crystallography, - - - 227 

Fig. 14. Representation of the Copper Battle-axe 
found iniHatho Bog, - - _ 

IX. Map by a Slave to the Heir-apparent^nf Ava, 270 

X. Fig. 1. New Copying Press, - - 29I 

Fig. 2. Mr Murray's New Safety flamp, - 2.92 

Fig. 3. Brunei’s Pocket Copying Press, - 293 

Fig. 4. Mr Gladstone’s Method of propelling Vessels, 295 
Fig. 5. Mr Johnson's Furnaedfor consuming Smoke, 297 
Fig. 6. Mr Saul’s Fruit-Gatherer, - id. 

Fig. 7- Mr Ward’s Steam-Engine, - - 303 

Fig. 8. Mr Stein's Improvement pil the Steam-Engine, 305 
Fig. 9. Dr Brewster’s^Teihoscope, - - 334 

Fig. lOyMr Murray's *^thrioscope, - - 33(> 

XL FigjK'*^ illustrating MnGoldie's Description of some 
^ ^ New and Rare Plapts, - - - 319 
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Achroinalic object-^ lasses, on the det^ nn illation ot the radii ot tloulde 
ones, by Mr Herschel, 

Adams, Mr, on an extraordinary cave InjJiana, 

jELhrioscx)pc, inveiiiecl liy Dr WoUa-ston, 1 7^ — description ot a new 
and portable on» by Mr John Murray, 

Aikm, Mr A. his method of jirotecfin^ steel articles from rust, 298. 
Air, on the difference between sea anrl land, ^ i r i 

Alphabet, account of « new one, with strings, for the use of the blind, 

194. • 

*Alpnach, account of the slide of, 8.” 8. 

Angtesea, on the Geology of. 

Apophifillle, analysis of, 898, 

Arf rredsm, M. on lithion. 12. — ^tiis ni” lysjs of vavious minerals, 18. 
Arseuifites of copper, described by M. Urooke, 182. 

Amphiboles, on the analysis of the, Ifi. 

Aualcivir, analysis oi‘, 14. 

Arsenic, tests for, by Dr Porter, 180. 

Artichokes, on the ancient history of, 2()4<. 

Asparagu.^ i>f the ancients, 2(i0. 

As/r(/n<j?nica/ Journiil, 174. — Observations by Colonel Beaufoy, 175. 
Aurora, account of a r('inarkable one, 1 75. 

Aurora lyoreahs, reinaik;ible one seen in Scotland, 880. 

Azalea, remarks on, 17. 

. B . 

Hahhage, Mr, cjn barometrical •observations made by himself and Mr 
Herschel, al the fall of the Staubbaeh, 22 4. • • 
iktrlotv, Mr, on the nltignetism of red hot iron, ,8()0. 

Ba 7 '(mieter, extraordinary fall of, at Geneva and elsewhere, 888. 
Battlc-aae of pure copptf, found in llathu Bog, 857- , 

Beavfoif, Colonel, hin astronomieal observations, 175. 

Heck, V’aii M. on electro-magnetism, 83, 220, 

Berzelius, M. on the alkaljift siilphure^ 1 — on the composition of 
the oxide.s of platinum andigold, 9- 
Bloodletting, account <d‘the mltliod of, used in Shetland, 255. 
Blowpipe, M. Berzelius's Avorlc on th^, 39 1. 

Bonsdor/ps analysis <if the amphibolls, 17. — on red silver-ore, *5- | 

Bonwlich, Mr, his zajologifciJ works, ,395. ^ 

BoiUddoh, Mr N. on the comet of J8I9, .379* — bn the meteor of I8I9, 

Brasicr, Mount, on detonations in, •4.01. 

Brewster, Dr, on vision tlirough colTi^ed glasses^ IO2.— -on the insen- 
sibility of the eye to certain coloui^, 140. — on*a remariL<^ble auror* 
ii^Invcrnesshire, 175. — on a remarkable dicJiroism in tourraa^ 
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line, 177*"— on sulphato-tri-carbonate lead, 183. — :Hi calc-sinter, 
183.— on a new mineral from Aachen, 184.— on a teinoscope for 
altering the lineal proportions of objects, 334. — on refraction with- 
out colour by two prisms of the same refractive power, 33d.— on 
Leelite, 375.— on the effect of heat on rubies, 379- 
Brewsterite, a new mineral described by Mr Brooke, 11^. 

Brooke, Mr II. J. on Comptonite, Brewsteritc, Pleulandite, and Stil- 
bite, 112 — on the arseniates of copper, 132. 

Brookedoii, Mr, on a new method of drawing wire, 294, 

Brown, Captain S., on the Trinity pier of suspension, 22. 

Brunei, Mr, his pocket copying-press, 293. 

Burg, Chevalier, his observations on the eclipse of 7th Septemljer 
1820, 174. 

Butter, Dr, on the insentibility of the eye to certain colours, 1 35- 

C 

Cabhage-plcnt, on the ancient history of the, 1 26. 

Calamine, Electric, analysis of, by Berzelius, 388. 

Calc^sintcr determined to be true calcareous spar, 183- 
Calctilus, account of a remarkable one, 377* 

Camphor, observations with, by Mr J. Murray, 181. 

Campkor-tree deseribed, 399- 

Caoutchouc used for protecting steel articles from rust, 298. 

Carrot, on the ancient history of the, 262. 

CasUiron, on its apj)arent conversion into plumbago, 387- 
Cave of Kirkdale, in Yorkshire, 390. 

Cave, account of au extraordinary one in Indiana, 29. 

Cdehes, earthquake at, 402. 

Chamisso, Dr, on the Coral Islands, 37. — on the volcano de Taal, 1 19. 
Chondroditc, analysis of, 388. 

Chronometers, on the effects of magnetism on, 238. 

Chrysoheryl of Haddam, 3,9.5. 

Clocks, method of lighting them with gas, 1 92. 

Clocks with pendulums, history of their invention, 197- 
Chih, method of rendering it incombustible, tOI. 

Comet of 18 19, its elements, 378. — its supposed transit over the sun, ih. 
Compass-needles, on the best kind of steel and form for them, 177» 
Comptonite, observations on, 112, 

Congo, observations on, 62, 213. 

Coral Islands in the Pacific described, 37- 

Crabs, on the dark brown streaks on the sea produced by tliem, 195, 
Critioidea, on the natural history of the, 186. 

Cryolite, account of it by Si^ C, Giesecke, ^41. 

Crystals, on the determination^ of certaid* secondary faces in them, 227. 
Cucumber, on the ancient history of the; 26.5. 

Gumming, Rev. J. on a remarkabl^,^ humao calculus, 377. 

‘ D i. 

Darkness, account of art extraordinary, in the United States and Canada 
in November 3 819, 266. ' r 

Detonations in M^y^nt Brasier, 401?.^. 

Detvey, Professor, his meteorologv*al observations, 3.51. 
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D'Ohssonx analysis of chondrodite, .188. 
Don, Mr David, on Azalea, dec., 47- 


• E , 

Earthquake, account of one at Zante, 19. — at Inverary, Cele- 
bes, 402. * 

Eclipse of the sun on the 7th September, observations made during it 
by Dr Traill, 16’7- — ditto by the Chevalier Burg, 174. 

E^gs preserved 300 years, 402. 

EUciricitq by contact, observations on its production, 32. 
Electro-magnetic experiments, by MM Van Beek, Van Rees, and 
Moll, 83, 220. ^ • 

Electro-magnetic apparatus, by Mr Faraday, l^p. 

Erinenm, monograph of the genus, 7F 
Eudrjalitc, analysis of, 392. 

Expedition, Arctic Lar b account of the progress of the, .31*4. 
Explosion, on the spontaneous, of chlorine and hydrogen, 180. 

J/ii/r, on tHb insensibility of the, to certain colours, by Dr Butter, 138. 

F 

Fahlunitc, analysis of, 3<)2. 

Faradaq, his new electro-magnetic apparatus described, 178, 224, A7)/r. 
Fire, methods of kindling it on the Sandwich Islands, IpO. 

Flora Scoiica, observations on Dr Hooker's, 1 4.5 
Fluor-spar, on the made crystallisations ol‘. .17b. 

Fogs of the Polar Seas, observations on them, by Mf Scoresby, 118. 
Fresnel, M, on a new property of the ordinary ray of* crystals, 379* 
Fruit- gather a', account of a new one, 297- 


Cl 

G'dilco’s claim to tlu' invention of pendulum-clocks refuted, 210. 

Gas, new method of applying it to the illumination of private houses, 
^99 

Gases, Mr Hay craft, on flie specific heat of the, 371. 

Giesccke, Sir Charles, on Cryolite, 141. ^ » 

Gilding, on the factitious used in India, 2,00. 

Qladstufiw, Mr, his metnod of propelling steam-boats, 295. 

Glass, on the manufactu^ of, 19.3. 

Gold, on the oxides of, 11. 

Goldie, Mr, on some new and rare plants from Canada, 319- 
Gnielin, Professor C. G., on th^production of electricity by contact, 32. 
Grccilk, Mr R. K., his monogjwph of th^i^nus erineum, 71- 
Grotthus on the meteoric sttmel of Courjtod, 389- 

' ./ "T . . 

Hagner, Mr, his method making ^lite-lead and veidigris, 296. . * 
Professor, on an extratordinqj-y darkness, 2f)6- 
HamtUwi, Dr Francis, on a map of thft country between the Erawadi 
atd Khiaenduaiii Rivers, 107-— orf a map by a«^ave to the Heir- 
apparent of Ava, 270. V 

Harriafs MSS. account of, 313/^ i , » 

Harts, Mejjjrs J. and R. their method of lighting el^s wn'tli'gas, I92. 
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Ha^rti^y Mr, on the specific heat of the gases, 

Heat produced in the skin by chlorine, 180. 

Heav^^spavy analysis of, 3f)3, 

Jlenslc/f^iMr, on the geology of Anglesea, 37b*. ^ ^ 

Hcrschety Mr J. F. W. his barometrical observations on the tall of the 
Staubbacli, ^24. — on a new mt tf)od of separating iron troin other 
raetals, 300. — on the detorniinatioci of the rad* i of double achromatic 
ohiect-gl asses, ofil. — on ]»l; gie(lral cpi?n*tz, 37fh 
HeiilandiU’y a new' mineral described by Mr Brooke. ] 12. 

Hibberty Dr, his description of tlio J^.'!ictland Islrnds, 21'0. 

HiiJ, Mr, his new method of making starcii,^30:h 

Holpoke, Dr, his nieteoroMgical o}).serrations for thirty-three jears at 
Sdem, 34p. •* 

iyow^y-et7/cr bird,- in.stinet of the, 1[}'l 
Hooker, Dr, observations on hi•^ Flora .Scotica. 1 to. 

Horner j Dr*J. C. fin the specific gravity of sea- water,* 1 01. 

Horx/icfd, Dr, his ao'ilogical resea.rclas, ISd. 

HoUspringA' of Furnas described, 

Humboldty Bai’on, on the distributirm of vegetal>le forms, 

Huygens the undoubted inventor of pendulum-clocks, lf)8. 

//yf/r«/c of magnesia, native, 39 1 . 

I 

Icc-houses^ account of tlie natural oik^s in Counecticub 338. 
Incoinhustlhlc cloth, hov’ to make It. 401. 

Insects, on the g«i*ographicid distribution of tlie Kuropean Colcoptc* 
rous ones, .71, Ui8. 

Inverary, cartliquake at, 19D 

^Iroii, Mr Hcrschcfs method of .separ.it ing it from other nietils, .300. 

red-hot, Mr Rarlow^'s discoverits respecting hs action on the 
needle, 3(>(). 

Iron^ccment, fatal accident from the fumes of, 402. 

J 

Jack, Dr, on the trees of Sumatra and Malacca, 3fl7. — on Oriental sas- 
safras, 399' — on Itift’Hesia Titan, ib.— on the Camphor-tree, 399- — 
on the Varnish-tree, 400. ^ 

Jokn^ M. on nieteone iron and meteoric stones, .38fi. 

^Johnson, Mr, his method of consuming smoke, 2f)7. 

K 

Kater, Capt. on the be.st steel, and shap* of compass needles, 179* 
Keith, Ilev. Dr Skene, on V^i^hts andimhasures, tl. 

Latreille on the geographical diWibutii-^i of insects, .C ' . — on the Euro- 
pean coleopterous ones, 7 8 (). ' 

ijccount, Mr, on the’Qffects of magnetism tni chronometers, 238. ^ 
Ledum, remarks on, 47-' 

Leeks, on the an^‘nt history 239* 

Legummofis fi:»?iLS, on the ancieii^ history of, by Prof Link, 122, 25b. 
Leucopkyllum, renpjrk.s on, 47./ / 

Levei^ oltVhe difierences of between the East and West S^vis, bp. 
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Lev^y M- oil Ut.^ (Ietemi illation ot certain secondary faces in crystals, 227f 
Lievrite, analysis ofj 3^2. * 

Lightnings on a sinp^iilar eflect of, ;j7(). 

Lmg^snery, account of the, ii 

Link, f*rof('S6or, on the anciont history of lef»'uminous fruits, 122, 256. 
lAthion, new nietliod of preparing it, 12. 

Lithographic jiaper, 19?. 

Loan go s observations on, ()2, 2 13. 

Lurnmosih/ of the sea, 19(>- 

M 

Machcnth, Mr I), on a new alphabet for the use of "he blind, 195. 

Maclccnzirs Sir (i. on a ren^kable aurora bprealis, 

Magnctixiris its effect on chronometers, 17 

(‘f red-hot iron, diseovca ies re.‘'}ieeting it by Mr Barlow, 360. 

Maiideily Kev. W, on an improved method of‘ obtaining potassium, 375, 
Maxirdt^ Mr, og Conge and Loango, (i2, 213. , 

Miip of the country between the h.rawadi and Kliifrndua'ii Rivers de- 
senbed»107. — ditto by a Slave to the heir-npparent of Ava, 270. 
chan f cut inventions, fiistory t*f, 290- 
Mcioutfr, analy.sis of, .392- 

Mcrrnti. Count, On the earthrpoike in /ainle, I9. 

Meteor of November 2i. iSlU tle^eribed, .380. 

Me/ eor/r fire in a marsh, .381. — meteoric .-.tones at . 1 11 v mas, 384. — in 
Courland, ib. — ditto, analysis of, 38fh — meteoric stones, analysis of, 
ib. — meteoric iron, analy.>is ot‘, ib. 

Meteorological (jbser rations made in Ncjrth Anieigca, 349* — made at 
'Mderlevi 3H2. 

uilne, Mr Robert, on a new string aljdiabet for the use of the blind, 

1.95. 

Mol/y Rrofessor, on electro-magnetism, 83, 220. — on the Dutch Troy 
pound, 40f>, 

yiounliiiit.\ ni Owhyee and Mowee, their htMght, 193. 

^louymy burgh of, de'seribeul, 251. 

Murray, Mr John, on 0.mp!;or, 181. — on a limnd from the crater oC 
\^csuviu.s, ib. — -on a new safety lamp, 292- — ^n a new lethrioscope, 
35(). — on the condonation of the earths \\ itti platinum, 385. 

N 


Napiir, Hon. Capt. on ^atcr-spouts, 95. 

Nvedte, on Uie variation and dip of the, as determined by Kotxebue, 109- 
I^cpaut, Dr Wallieh’s journey in, 

Ncphclme, analysis of, 13- , 



Ormiihorynchns, on the spdrs of |he, 185. 

Oxford, nieteoroh>gical observations made at, 359- 


Paper, lithographic, 1,02. 

Patents, Scottish, list of, 1 9b, 1*03. \ 
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^Pmdulum’^iochs, history of their invention^ 197. 

Phillips, Mr, his method of propelling vessels, 302. 

Ptcrep^macolUe, analysis of, 394*. 

Pictet, Professor, on a singular effect of lightning, 379*— on an ^xtra- 
ordiiliaiy fall of the barometer, 383. ' * 

Pier of suspension at Trinity near Edinburgh described, 23. 

Plants, account of some new and rare ones from Canada, 31 9. 
Platinum, on the oxides of, 9. 

— on the combination of the earths with, by Mr J. Mun*ay, 38/J. 

Playfair, Professor, on the slide of Alpnach, 338. 

Phimbagp, on the conversion of cast-iron into, 387- 
Palyhalke, analysis of, 393. , 

Potassium, improvement in the mode of procuring it, by the Kev. W. 
Mandell, 375. 

Press, account of a' new copying one, 29I.— ditto by Mr Brunei, 29-3. 
Pr(x:eedings the Royal Society of Edinburgh, 170, .3.30. — of the 
Wernerian Natural History Society, 1^2, 373. 

Processes in the arts, 290. « 

Pumpkin, on the ancient history of the, 265, 

Pumps, account of an improvement on, 294. 

Pyrometer, improvement on Wedgewood’s, J9f>- 
Pyroxenes, analysis of the, 14. 

Q 

Quartz, plagiedral, Mr HerscheVs experiments on, 379* 


R 

Radish, on the ancient history of the, 2(il. 

Rajp^esia Titan described, 398. 

Rain, storm of, at Catskill, 322. 

Reedhead, Mr, his method of propelling vessels, ‘;02. 

Rees, Van M. on electro-magnetism, 83, 220. 

Religious paroxysms of tlie Shetlanders, 250. 

Rhododendron, remarks on, 47. v 

RoherUon, Rev. Dr A- on Harriott’s M'SS. and Bradley’s observations, 
313, — abstract of his tneteorologicai observations at Oxford, 359- 
Robison, Mr, on the difference of level betw^n the East and West 
Seas, 69* 

Rose, Mr Henry, his researches respecting tht pyroxenes, 14. — on the 
analysis of analcime, ib. — on the analysis of the oxides of titanum. 1.5. 
Royal Society of Edinburgh, account of its proceedings, 170, 370. 
Rubies, effects of heat on the colour of, 

Rutherford, Mr W. on the TJK^ma medifi, I90. 

V A . ' 

Safety-lamp, description of a new J, are for i^iines, 292. 

J^appkirine, 39 1. , ^ * 

o oriental, described, 398- • 

, his new fruit-gatherer' €97* r 

Mr Wijifam, on the impregnation of wood by sea-waterj 
i»-p-on the logs of the polar seas, p8. 
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SeU-xtiu/ee of Aleutians described, 188- 
Sea^water, on the specific gravity of, l6l. 

Shetland Islands, extracts from Dr Hibbert’s description of the, 240. 
Shu7ngchers Professor, his new Astronomical Journm, 175. 

Silliman, Professor, on natural Icehouses, 353. 

Silver-ore, red, analysis of, 17- 

Sivright, Mr, on the use of agalmatolite for pyrometers, 1 80- 
Slide of Alpnach described, 338. 

AWA'e, 'rtiethod of consuming, 297* 

Snow, red, found in South Shetland, 189* 

Soda life, analysis of, 13. 

Specific gravities of severe! bodies, 390. 

Spirutf^e, on the ancient history of, 127- 
Starchy new method of making it, 303/. 

Staiibhach, account ^f barometrical observations made at the Fall of 
the, 224. . 

Sieam-hoaiSy method of propelling them, by Mr Gladstone, 295. — by 
Mr Phillips, 302. — by Messrs lleedhcad and Parry, 302. 
^cam-cnghcy account of Ward’s alternating one, 303. — Mr Stein’s im- 
provements on the, 308. 

Steel, how to pr(»tt‘ct it from rnst, 298. 

Stein, Mr, his improvements on the steam-engine, 305. 

Sienness, account of the Isk- of, 247- 
Stilbife, observations on, by Mr Brooke, 121. 

Storfn, of ram at Catskill, 382. — salt storm in N. America, 383, 

String alphabet for the use of the blind, 195- ^ 

Strom M. his analysis of Wernerinc, 18. 

Slrimiuinitc, analysis of, 3<)3. 

Sulphaio-tri-carhonafe of lead, on a new variety of, 183. 

Sntphiireis, alkaline, Berzelius's experiments on the, 1. 

Sfcindcn, M. Van. on the history of the invention of pendulum-clocks, 
197- 


Table of the dimensions of an aplanatic double object-glass, by Mr 
Herschel, 367- •• • 

of the distributioij^of vegetable forms, 288. 

Tantalum y observations on, 16 . 

Teinoscopc, description ofiithe, for altering the lineal proportions of, 
objects, 334 . 

Teutonic fortress described, 251. 


Thermal springs of Yom-Macb#described W Mr Livingstone, 156. 
Titanic acid, 15. * ♦ 

Titanium, on the oxide ot^ ib, • Jr 

Tourmaline, on a rei^rkablc in^ptance m dichroism in, 177* 

Traill, Dr, his observations th ring eclipse of the sun of the 7th 
September 1820, l67* — rn the spurs of the oriiithorynchus, 184. | 
Trees #3f Sumatra and Malacca, 39®. * 


Tntomia medUz, observations on the, 18<|. 
T^o^pound, on the Dutch, 400. ^ 

Turnip, on the ancient history o^the, 26 1 . 
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Urekrs, on tJie enlargement of the, 87.0. 

Vender Bos, M. his electro-magnetiV apparatus, ^>* 28 . 

Varnish tree described, 400. 

VegeiaMe forms, on the laws ol tiieh distribution, 

Verdigrisy new method of making it, 

Vmely on the difference between sea and land air, 888, 

Vmcam de Taal, account of the, i 1.0. 

in Banda, 402. 

* VV 

talker. Dr, notice respecting his inineiulogical and journeys, 

HS. 

Wallich, Dr, account of his j<iurney in Nepaul, tSG- » 
fVard, Mr, his alternating stcfim-engine, 80.'h 
Waterspouts y observations on, 95. ‘ 

WehsteTy Dr, on the hot-springs of Furnas, 80(>. ^ 

Weights and measures, observations on, 4 1 . 

Wernerian Society, proceedings of the, 172, .873. 

Whales, account of the capture of a drov(‘ of, 2 10. 

Wbeivell, Mr, on the made crystal! isntloiih of fluor-spar, 370. 

White lead, new metltod ot‘ inaking it, 2()6‘. 

Wir c-^r awing y account of improvements on, 2p4. 

Wiliy, Mr, on a ftew pump, ib. 

Woody on the impregnation of. by sea-watei% by Mr Scoresby, 1 15. 

Y 

Yom-Macky account of the thermal sj>rings at, by Mi Jnving.ston, 1.50 

Z 

Zante, earthquake in, described, Ip. 
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